








Vol. 40, No. 11 


Cleveland, Ohio, November, 1912 


Whole No. 243 


The Buffalo Meeting of American Foundrymen 


Report of the Proceedings of the Convention of the American Foundry- 
men's Association — Meeting of Associated Foundry Foremen 


URING the week 

3,000 foundrymen 

the annual meet- 
ings of the allied foun- 
drymen’s organizations 
and to attend the mag- 
nificent exhibition of 
foundry equipment and 
supplies conducted in 
the Broadway Arsenal. 
The growing interest 
in this yearly gather- 
ing of manufacturers 
engaged in the casting 
trade was manifested 
by the comparatively 
large attendance of 
foundrymen from Eur- 
ope, South Africa, 
Mexico and Canada, 
while practically every 
state in the Union was 
represented. Profes- 
sional sessions were 
held simultaneously, at 
different hotels, by the 
American Foundry- 
men’s Association and 
the American Institute 
of Metals, and the plan 
of conducting these 
meetings in halls apart 
from the exposition 
building proved an ex- 
cellent innovation 
which should be fol- 
lowed at future gather- 
ings. The attendance 
and the interest mani- 
fested in the papers 
and discussions reflect- 
ed a widespread move- 
ment for greater effi- 
ciency in foundry prac- 
tice and foreshadowed 
a more rapid advance- 


of Sept. 23, an army of nearly 


ment in the future than has been recorded in the past. 


invaded Buffalo to participate in The papers presented established a new high standard 
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and the presence of a 
large number of steel 
and malleable foundry- 
men was particularly 
gratifying, An in- 
crease in the member- 
ship of the American 
Institute of Metals 
was reported, although 
the late trade depres- 
sion resulted ina slight 
loss in the enrollment 
of the American Foun- 


drymen’s_ Association. 
A total of 107 manu- 
facturers participated 


in the exhibition, an 
increase of approxi- 
mately 15 per cent 
over the number rep- 
resented at Pittsburgh. 
The uniformity of the 
arrangement of the in- 
dividual exhibits great- 
ly added to the attrac- 
tiveness of the show, 
which covered an area 
of nearly 47,000 square 
feet. A suggestion that 
the members of the 
Associated Foundry 
Foremen join the 
American Foundry- 
men’s Association, and 
which would have re- 
sulted in the dissolu- 
tion of the former or- 
ganization, was dis- 
cussed at length, but 
it was decided to con- 
tinue this society on 
the same basis as 
heretofore. The hos- 
pitality of the Buffalo 
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foundrymen was reflected by their 


lavish entertainment which 
included a dinner at the Chamber ot 


banquet, 


program, 
Commerce, a_ subscription 
boat ride and several side trips and 
theater parties for the visiting ladies. 
The preparations made for handling 
this large gathering were complete in 
every detail, and reflected great credit 
upon the local committees on arrange- 
ments. 


Opening Session 


The meetings of the allied associa- 
tions were opened Tuesday morning 
at the Statler hotel by Mayor Louis 
the 
foundrymen to Buffalo, and delivered 


P. Fuhrmann, who’ welcomed 
the keys of the city to Major Joseph 
T. Speer, president of the American 
Foundrymen’s Association. The may- 
or’s address was supplemented by a 
few remarks by O. E. Yeager, prest- 
dent of the Buffalo Chamber of Com- 


merce. He stated that the iron and 
metal industries of Buffalo have in- 
creased 104 per cent in the past 10 
years. Frank W. Tracy, chairman 
of the convention bureau of the 
Chamber of Commerce, told how the 


Buffalo. 


H. D. Miles, chairman of the general 


convention was obtained for 


committee in charge of convention 


made an address of 
welcome in the 


steel interests of the city. 


arrangements, 


behalf of iron and 
A response 
to the addresses of welcome was made 
on behalf of the allied associations by 
A. E. Howell, of Nashville, 


vice president of the American Foun- 


Tenn., 


drymen’s Association. 

In a brief presidential address, Ma- 
jor Joseph T. Speer recommended the 
appointment of a committee to amend 
the by-laws of the A. F. A. so that 
effective between 


more co-operation 


foundrymen’s organiza- 


He 


association 


the various 


tions would be possible. also sug- 
that 


problem of 


gested the consider 


the providing suitable 
funds for carrying On its special work 
and that this object might 
be attained by the 
Upon a motion made in re- 


President 


indicated 
increasing mem- 
bership. 
sponse to Speer’s sugges- 
tion, a committee of seven, headed by 
R. A. Bull, of the Commonwealth 
Steel Co., Granite City, IIL, 


pointed to revise the by-laws. 


was ap- 
Report of the Secretary-Treasurer 


Moldenke, 
that 


association 


Richard secretary-treas- 
the 


had 


urer, reported 
of the 


membership 
suffered  se- 
verelv through resignations due to the 
recent business depression. The 
amounted to 15 per cent, but 
sufficient new members kave been ob- 
tained to 


de- 
crease 


prevent any net reduction. 
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At present there are 626 members in 
the American Foundrymen’s’ Asso- 
ciation. The report, in full, follows: 


“We are just recovering from one 
of the worst periods of depression the 
foundry industry has passed through 
is little 


associa- 


and hence it 
wondered at that 


in many a year, 


to be our 


tion has suffered correspondingly. 


Fully 15 per cent of the members have 


either resigned or had to be taken 
from the rolls this year and it may 
be of interest to state that a canvass 


of the industry just concluded has re- 
vealed a surprising number of changes 
brought about by financial stress. 

“A vigorous campaign for new mem- 
bers has, however, served to recover 
some of the lost ground, so that to- 
day we have 626 members—with more 
coming in by 


every mail—showing 


better than in any other way the re- 


sumption of business activity and 
business optimism. One point, how- 
ever, needs mention. By far the 
greater loss in our membership was 


(ue to the withdrawal of the supply 
houses. 


this, 


Various reasons were given 
given at all. The 


principal one was that the exhibition 


for when 
was giving them all the publicity they 
could hope for and membership was 
not needed. Now in an association 
like ours, composed as it is of men 
who are striving to advance their in- 
dustry, no matter what sacrifice in 
capital and energy it may bring upon 
them as the 


the sellers of supplies is, as a 


individuals, presence of 
rule, 
an unwelcome one, and indeed, many 
associations expressly keep them out 
of membership. 


Standardizing Material 


“With us, however, it is recognized 
that the man who sells us the supplies 


we need is apt to know very much 
more about them than we «do, and 
hence we want him with us to talk 


things over, see where improvements 
can be made, and to arrive at an un- 


derstanding which will eliminate un- 
necessary loss and time by studying 
our conditions better. The time is 


rapidly coming when we as an asso- 
ciation will go about standardizing 
our supplies, and indeed today there 


is a call for a 
The first you 


at this convention, namely the prep- 


number of such stand- 


ards, will come before 


aration of standard 


specifications for 
core binders. We now know. suff- 
cient on this subject to enable us to 
lay down detinite requirements for 
this class of materials, and a com- 
mittee to do so is recommended for 
appointment at this meeting. Unless 


the manufacturers of core binders are 
members of the association, to which 
membership they are heartily welcome, 
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and to part membership of the com- 
mittee they are entitled, they will have 
nothing to the 


their 


complain about, if 
are in 


judgment drawn too tight. They will 


eventual specifications 


have neglected their chance to be con- 
sidered. 
“It finally boils down to the plain 


statement that unless the men who 
sell us goods show their honest de- 
sire to advance with the times by 


holding membership in the foremost 


association of their and 


working with them for improvement, 


customers 


it will pay these customers to scrut- 
inize carefully every solicitor.for busi- 
ness. 


Lack of Records 


“The office of the secretary has been 
extremely busy these last 16 months, 
as will be seen from the magnificent 
volume are for last 
year’s Proceedings. The investigations 


we able to issue 
on the molding sands have also prog- 
ressed, and a large series of tests was 
published. The subject is so fascinat- 
that much work 
done, new points being 


ing more will be 
brought out 
all the time during the course of the ex 
periments. It that the 


sults will indicate to the sand supply 


is hoped re- 
man just how he can treat his product 
to make it more valuable to the foun- 
dryman, .and incidentally to himself. 
“Perhaps one prominent thing that 
has this 
correspondence is the almost total ab- 


sence of 


been brought out by year’s 


systematized records by in- 
dividual foundrymen on what they 
have received for their castings. There 
seem to be few foundrymen who have 


tried to 


classify the castings they 

have sold, and to average for the year 

just what these classes of castings 
have brought them. 

“With our much-vaunted American 

efficiency of system, this is a very 

weak point, and we are far behind 


Kuropean countries in so systematiz- 
ing the office costs, beginning where 
off, that we may 
know just what work we can do best 
and then go after it. 


manufacture leaves 
Our association 
does not touch the price question in 
its deliberations, 
the 
personal 


hence this 


individual 


point is 
given to members for 
their consideration. 
Late Receipt of Papers 


“The change in date 


for our con 
vention, necessitated by the extreme 
winter conditions all over the coun- 


try and consequent delay in the Buf- 
falo preparations, rather 
with the program of 
our contributors not 
papers the 


played sad 


havoc papers 
caring to write 
during summer _ season. 
The result was the receipt of some 


) e “re ; , f 
26 papers during the week before the 
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convention. If, therefore, the quality 
of the output to be discussed at this 
convention may seem to some not up 
to their expectations, the following 
should be remembered: The papers 
are voluntary contributions of busy 
men in what is becoming a very re- 
stricted field for good papers. While 
we urge promptness in getting con- 
tributions to the press, we are behold- 
en to the courtesy of our contribu- 
tors, and must follow their wishes. 
The foundry education required today 
is nottaught in schools, but by hard 
life experience, hence every year sees 
at these conventions men who have 
just become acquainted with our friends 
silicon and sulphur. Papers must not 
be written above the quick compre- 
hension of these foundrymen whom 
it is our work to help along to ef- 
ficient production for the good of the 
industry and ‘of the country. If, there- 
fore, papers repeat what is known to 
most of us, allowance should be made, 
and if every paper simply contains 
one point that makes some of us 
think, the convention has been a suc- 
cess. 

“A remarkable interest is being 
taken by the malleable casting and 
stee] casting men in our association 
at the present time. It augurs well 
for the industries in question, as a 
frank discussion of methods of manu- 
facture eliminates waste, as well as 
educates the consumer up to what can 
be done in the foundry and what 
should not be expected of it. We 
sincerely hope that these two branches 
of the iron industry will continue to 
make our conventions the medium of 
their technical deliberations right 
along, and thus increase our publica- 
tions in value to the membership at 
large. The steel castings session of 
last year attracted widespread atten- 
tion, and foundrymen found the dis- 
cussion of utmost value in clearing up 
disputed points. The presént program 
promises further food for thought in 
this direction. 


Pointer for Malleable Foundrymen 


“One very prominent thing should 
be mentioned here. In the malleable 
casting trade—as is known by per- 
sonal observation of your secretary— 
there is exactly the same room for a 
full session’s work at this conven- 
tion. The lack of knowledge in view 
of what has been published is actually 
lamentable at times, and the malle- 
able men owe it to themselves to get 
out of their shell, as the steel casting 
men have done, and get busy in the 
public light. The consumer has a 
right to it. 

“The government has almost con- 
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cluded the the cu- 
pola melting problem, at the Pitts- 
burgh plant of the United States bur- 
eau of mines. 


investigations on 


Industrial Education 


“Industrial education is coming to 
the front more and more in this coun- 
try, and your able chairman of the 
committee on industrial education is 
making a name for this association in 
educational circles. It is becoming 
clearer every day that if we are to 
hold our own—-not to speak of prog- 
ressing—in the rush of the nations 
toward a future that seems as un- 
known as it is terrifying, we must 
have compulsory attendance in con- 
tinuation schools in our educational 
system. We should give thought, 
very earnest thought, to the subject, 
not as manufacturers, nor as working 
men—for we are all working men— 
nor as educators only, but as plain 
citizens who see a menace before us 


affecting the future of the country. 
There are not men enough to do the 
world’s work at the present time, 


apart from all questions of compen- 
sation. 

“The financial situation of the asso- 
ciation is distinctly good. It is the 
aim of your board of officers to give 
as much literature to the membership 
and to economize on the other ex- 
penses incident to conducting the as- 
sociation, as possible. 


“Receipts for the fiscal year July, 
1911, to July, 1912: 
Daiatee:. 6. Arce hee.. sss Qe 
PUGS, SHIGE, C40. co kiccc icc’ 4,795.24 
Total wecccce Gop bOe.09 


Disbursements for same period: 


Transactions ee: i 
I og od crate wa vd oN 84.05 
Salaries Arete dee 1,200.00 
Convention expenses ........ 255.38 
SHNINENNOIN, oc /2 tic ea e's omen 67.62 
Postage 411.00 

Total ia... Bea 


Balance in the treasury July 1, 1912, 
$368.56. 

“The molding and sand tests have 
exhausted the special fund collected 
several years ago, and the work will 
continue hereafter as it can be han- 
dled by the association. 

“The relations with our sister soci- 
eties across the ocean have been most 
pleasant, and particular mention should 
be made of the development of the 
Foundrymen’s Association of France. 
The office of the secretary of our as- 
sociation has been heavily drawn 
upon during the year for technical in- 
formation, showing how the shoe has 
pinched in many establishments ow- 
ing to the deplorable financial and 
manufacturing situation just passed. 
We are always glad to assist in every 
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way possible and urge Our members 
not to hesitate to write when they are 
in doubt.” 

Dr. Moldenke interesting 
resume of the meetings on cast iron 
at the recent International 
Congress at. New York. 
of the committee on 


gave an 


Testing 
The report 
standard meth- 
ods for determining the constituents 
of foundry coke, which was first pub- 
lished a year ago, was formally ac- 
cepted as the standard of the Amer- 
ican Foundrymen’s Association. 

The report of the committee on in- 
dustrial education presented by Paul 
Kreutzpointner, chairman, included 
the following principle features: 

There is a growing demand for shop 
apprentice and continuation schools, 
and for a system of state or nationally 
subsidized industrial schools, leaving 
to local effort the adjustment of these 
schools to local conditions. This 
growing sentiment is not only due to 
the urgent necessity for skilled me- 
chanics, but it is also felt that indus- 
trial education can be made to serve 
the purpose of educating those who 
do not need the highly specialized 
education of the skilled mechanic. 
Thus there is a tendency to put a new 
construction on the meaning of in- 
dustrial education in having it serve 
as an aid to the strengthening of our 
industries and as a help in the read- 
justment to new social and economic 
conditions. This conviction has been 
forced upon the advocates of indus- 
trial education by the results of re- 
cent investigations into the educa- 
tional needs of all classes of indus- 
trial workers, skilled, semi-skilled and 
unskilled, male and female, as being 
in the interest of the peace and wel- 
fare of society as much as in the in- 
terest of any particular industry. 


Developing Mental and Physical Powers 


It is fundamentally necessary to 
have the mental and physical powers 
of the industrial worker so developed 
as to serve vocational as well as civic 
purposes. The industrial school should 
not only train in manual dexterity, 
but also diffuse a primary knowledge 
of the technics and economics, as well 
as of the business side of the occupa- 
tion of the worker in factory, shop, 
store and office. The development of 
will power by judiciously directed 
work, play and recreation by teams, 
groups or whole classes, is essential. 
Also cultivation of the understanding 
that the industrial, social and econom- 
ic interests of the industrial worker 
depend upon the success and welfare 
of the interests of his fellow citizens 
and co-workers, upon the business- 
like management of the affairs of the 
municipality, the state and nation, and 
freedom from political corruption, is 
necessary. 

In the discussion of the report, Mr. 
Kreutzpointner urged that steps be 
taken to insure more effective co-oper- 
ation between the business men of 
the various communities and the loca! 
boards of education, for the purpose 


of establishing useful continuation 
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He described the influence 
of politics which is used in many lo- 
calities to thwart the 
dustrial education. 


schools. 
advance of in- 
He concluded with 
for liberal support of 
public industrial schools, both by man- 
ufacturers and 
maintain the 
this. country. 


a strong plea 


others, in 


order to 
industrial [ 


supremacy Ol 


Labor-Saving Appliances 


The economies resulting. from the 
use of labor-saving appliances in the 
foundry was emphasized in a group 
of three papers, two of which were 
illustrated by lantern slides. “Only 


in recent years,” said V. E. Minich in 


a paper on “Mechanical Sand Tem- 
pering,” have the majority of foun- 
come to fully realize how 


drymen 
greatly their production is affected by 
the care taken in tempering, or, to 
use the commonly accepted term, cut- 
ting their sand. 
been 


Foundrymen have 


admittedly negligent and, of 
course, their negligence has not been 
confined to sand 


but extended, 


preparation alone, 


has more or less, to 


every operation. While French, Ger- 
man and other foreign foundrymen 
seem to have long realized the value 
of perfectly cut sand, it is certain that 
the majority of our foundrymen have 
been slow to recognize or accept its 
importance. They have freely admit- 
ted that better cut sand produces bet- 
ter castings with smaller but, 
having made the admission, they have 


continued to permit the use of poorly 


loss, 


cut sand in their foundries, apparently 
losing sight of its bearing on their 
production and profit. 
pally 


This is princi- 
doubt, to two reasons, 
intangible profit and the labor prob- 
lem. 
“Until 


there 


due, no 


within less than a 


were 


decade 
few foundries where 
any attempt was made to temper sand 
mechanically, and it is, 


very 


perhaps, not 
too much to say that where the earlier 
attempts were made the results ob- 
tained were usually rather indifferent. 


Types of Sand-Preparing Machines 


“The devices now available for per- 
forming part or all of the functions 
of sand preparation may be divided 
into follows: 
Completely mechanical conveyor and 


five different classes, as 
tempering systems; sand conveyor sys- 
tems; self-propelled sand cutting ma- 
chines; stationary mixing machines, 
and portable riddling machines. 

“Tt will be that any 
successful 
and to afford results which justify its 
must insure a condition of sand 
equal to the best possible 


hand-cut sand: indeed, unless the sand 


understood 
system to be completely 
use 
at least 
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is uniformly put in better condition, 


mechanical tempering loses its best 
claim for consideration. 


“The 
machines are usually applied without 
any 


self-propelled power-driven 


change in shop construction or 
material change in shop practice, ex- 
cept as to cleanliness and order which 
in themselves 


result in increased ef- 


ficiency. They are applicable to the 
smallest as well as the largest foun- 
dries and to a widely varying range 
the fact 
that they are driven under their own 
power, like an automobile. 


of shop conditions, due to 
They run 
on the floors where the sand has been 
shaken out and the sand is cut by the 
machine and is left where it is to be 
used, identically as in 
for 


shovel-cutting 


floor molding. For stationary 
work the sand is 
cut and piled in the stall by the ma- 


chine, 


bench or squeezer 


saving all 
wheeling, or shoveling back. 


carrying of molds, 


Conveyor Systems 
“The most serious difficulty encoun- 
tered by the 


systems in 


completely mechanical 


conveyor which the fin- 


molds 
shaken-out 


ished are 

the 
once to 
elimination of the 
the sand of 
combination of 


conveyed, poured, 


and sand wet, mixed 


and returned at 
is the 


the molder, 


time neces- 
free and 
air, moisture and 
heat to perform the chemistry of soil 
dissolution. That 
quality desired in molding sand is ob- 
tained in just the same way that na- 


Sary to 
the 


gases, 


peculiar plastic 


ture, assisted by the hoe or plow, pre- 
pares the soil which beds around and 
nourishes the roots of the 
Water alone impoverishes, heat 
alone burns and moving air dries the 
soil. A 


must 


growing 
vine, 


considerable 
elapse 


time 
and 
cut, otherwise the bond will be weak- 
ened 


length of 


between wet down 


and the sand will not mold so 
well nor give as good a result as 


though allowed to lie for from two to 
four hours before being cut. 


“It is of interest to know that one 
large engineering concern in_ this 
country is considering the use of a 


high elevator for the purpose of rais- 
ing the sand and dropping it over baf- 
fling bars in order that the ‘air may 
penetrate to every particle and hasten 
the cooling process. But it is, in 
doubtful whether or 
not the sand thus rapidly cooled will 


my 


judgment, very 


give as good results as though al- 
iowed to lie and undergo the more 
gradual action of combined water, 
heat and air.” 

Mr. Minich was asked why the 
self-propelled sand cutting machine 
described in his paper was not pro- 


vided with the electro-magnets for re- 
moving iron particles from the sand. 
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He replied that, although experiments 
had been made in this direction, it 
does not seem feasible at present. If 
the blades of the machine are magne- 
tized they, would soon become clogged 
and useless; if separate magnets are 
employed there is danger to the oper- 
ator through short-circuiting or fail- 
ure of the insulation. 
Compressed Air in the Foundry 
Arthur F. Murray, East Cambridge, 
Mass., read a comprehensive paper on 
the application of compressed air in 
the foundry. This paper was accom- 
panied by an unusual number of lan- 
tern slides, illustrating various kinds 


of pneumatic apparatus. The paper 
considered the applications of com- 
pressed air to handling materials, in 


the core shop, on the molding floor 
and in the cleaning room. Discussing 
the care of pneumatic tools, Mr. Mur- 
ray said: 

“Before attaching a tool, blow out 
the air line oil into the 

Do not use an air hammer all 
long without oiling it. If the 
has not used some 
time, squirt a little kerosene or ben- 
zine into it, connect up the hose, ope- 
rate the few strokes, 
then disconnect and squirt a light ma- 


and squirt 
valve. 
day 

hammer 


been for 


machine for a 
chine oil, or sewing machine oil, into 
the hammer. Several of the large oil 
supply a special pneu- 
matic tool oil which should be used if 
possible. 


refiners now 


New hammers are always 
furnished with a gauze strainer, This 


should be kept in good condition, as 
rubber particles and rust 


and pipes are liable to clog 


from hose 
valve pas- 


sages if allowed to get into hammers. 


It is a good plan to suspend the 
hammers over night into a bath of 
kerosene to clean them out and to 


prevent rusting from moisture in the 
air. 
Lubricate Before Using 
They 


must then 


surely be 
using, as the 
There are a number 
automatic 


lubri- 
cated before kerosene 
leaves. them dry. 
of makes of oilers on the 
to be attached to the air line 
a few feet from the hammer. 


of these is 


market 
If none 
used the hammer 
be oiled several times a day. 
should be kept in shape and in 
the hammer should be treated 


should 
Chisels 
general 
as if it 
were a piece of machinery rather than 
a piece of scrap iron.” 

Some pertinent suggestions on foun- 
dry heating and ventilation were con- 
tained in a paper read by W. H. Car- 
rier, of Buffalo. He first discussed 
the underlying principles governing a 
foundry heating and ventilating sys- 
tem, stating that the temperature 
should be between 50 and 55 decrees, 
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higher in shops doing light work and 
lower in plants handling heavy cast- 
ings. Particular attention must be 
paid to heating the air near the floor 
and it is best to force hot air to the 
floor by means of fans. The author 
advocated the fan system of heating, 
using hot air, in preference to direct 
radiation. Where direct radiation by 
steam coils is employed, he suggested 
that high pressure steam be used if 
possible, since 75 per cent more heat 
is obtained per square foot of radia- 
tion. The cost of a fan or direct 
radiation system is about the same 
and the operating expense is practic- 
ally identical. The fan system, how- 
ever, enjoys a slightly lower mainten- 
ance cost. 


Titanium in Malleable Iron 


An exhaustive paper on “Malleable 
Cast Iron and the Open-Hearth Fur- 
nace” by G. A. Blume, Stockholm, 
Sweden, was read by title, in the ab- 
sence of the author. A paper entitled 
“Memorandum on Titanium in Malle- 
able Castings Practice,” by C. H. 
Gale, Pittsburgh, was also presented. 
This paper gave in detail the results 
of a series of tests on malleable iron 
containing various quantities of titan- 
ium, The metal was melted in an 
open-hearth furnace. The alloy used 
contained 70.18 per cent iron, 20.66 
per cent titanium, 7.46 per cent alum- 
inum, 0.84 per cent carbon, and 0.83 
per cent silicon. In the tests of metal 
containing no titanium, the maximum 
tensile strength was 49,730 pounds per 
square inch and the maximum elonga- 
tion 6.2 per cent. Bars containing 
0.25, 0.30 and 0.35 per cent titanium 
alloy, respectively, showed a maxi- 
mum strength in each case of 47,910, 
48,210, and 45,980 pounds per square 
inch. The elongations in 66 inches 
were 6.2 per cent in each instance. 
Discussing these and other figures, the 
author said the results indicate that 
the metal was better in its original 
state. Recent investigations have 
shown very clearly that when deoxi- 
dation is effected by such metals as 
aluminum, a film of aluminum oxide 
of infinitesimal thickness may remain 
between the individual crystals of the 
metal, and hence while these have 
been freed from oxidation, they are 
not in as close a state of adhesion as 
they should be. Further tests with 
smaller amounts of the alloy gave 
slightly more favorable results. Trans- 
verse tests were also made which 
seemed to confirm the advantage of 
slight additions of titanium. 

“The Great Economies Produced by 
Continuous Foundry Installations,” by 
George K. Hooper, New York, con- 
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tained some interesting figures show- 
ing the savings possible by continuous 
melting. These savings included a 
reduction in the payroll, in the num- 
ber of men necessary 
production and in the 
floor space required. 


for a given 


amount of 


Foundry Labor Supply 


The vital question of labor supply 
was discussed from an_ interesting 
point of view by C. F. Dudley, North 
Tonawanda, N. Y., in a paper entitled 
“Some Thoughts on the Problem of 
the Foundry.” 

“It is pretty generally agreed,” said 
the author, “that some way must be 
devised to turn out a greater supply 
of trained molders for the future, and 
that quickly. In a few thousand shops 
there are turned out annually one or 
two molders apiece. Many of the re- 
cruits never advance beyond the stage 
of handy men, and either remain val- 
uable to the foundry in which they 
were trained, or travel about and give 
their subsequent employers some ex- 
perience. The others who have really 
something in them get, or ought to 
get, the wanderlust and go out to see 
the foundry world, work in the best 
shops they can tind, and gradually per- 
fect themselves in the art of molding. 
These men become highly prized ac- 
quisitions, but in the winnowing from 
the chaff but a few hundreds remain 
from the thousands originally gradu- 
ated into industrial life. 

“In the molder’s family circle, with 
his children growing up, each boy by 
his environment early forms some 
idea of the trade or profession he 
would like to follow. More usually 
he follows the life-work of his father. 
In every calling there are many ways 
in which the son comes into touch 
with the father in his vocation. The 
real solution then lies with the public 
school. After the ordinary studies 
have been passed—to give the boy a 
general necessary education—studies 
should be taken up bearing upon his 
future vocation, and directly profitable 
to him. In the first place, he must be 
adapted to the work he intends to 
follow. If we were better fitted for 
the work we follow, the nation would 
be further ahead. But in the school, 
as the boys get to an age when they 
must choose, the should be 
better qualified to judge whether the 
vocation chosen is likely to be the 
right The teachers should be 
able to teach the arts sufficiently well 
so that the boy can also know whether 
he is on the right track. With the 
art of molding there should be com- 
bined all those collateral studies, such 
as chemistry, which 


teachers 


one. 


mechanics, etc., 
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make the molder better qualified to 
grapple with the niceties of his work 
when he has acquired the manual dex- 
terity he needs in the shops he works 
in after leaving school.” 

The discussion brought out the fact 
that molders and some foundrymen 
have opposed industrial continuation 
schools more than other classes of 
people. It was consensus of opinion 
that this attitude is wrong, and the 
foundrymen must co-operate with the 
schools if the supply of skilled mold- 
ers is to be maintained. H. D. Miles, 
of Buffalo, said that when the Buffalo 
apprentice school for boys was pro- 
posed it was violently opposed by or- 
ganized labor. Major Speer stated 
that in his shop 15 per cent of the 
skilled molders now at work had en- 
tered the employ of the company as 
apprentice boys and that 7 to 8 per 
cent of the shop force at present are 
the sons of older men who were em- 
ployed in the previous generation. He 
also sketched the features of the four- 
year apprentice course given by the 
Pittsburgh Valve, Foundry & Con- 
struction Co. 


The Foundry and the Pig Iron Market 


“The Relation of the Foundry to 
the Pig Iron Market” was the subject 
of a paper prepared by A. I. Findley, 
editor of the /ron Age. 

“Foundrymen,” he said, “have been 
raising the question, as _ various 
changes in the blast furnace industry 
have been reported from time to time, 
how these are likely to affect the sup- 
ply and the price of foundry iron. 
The absorption by steel companies of 
three merchant furnaces in the central 
west—one near Pittsburgh and others 
in the Youngstown district—and the 
expected acquisition of another Ma- 
honing valley furnace by a steel com- 
pany, prompted one of these inquir- 
ies.” The paper then discussed this 
situation from various 
concluded as follows: 

“The factor of first importance in 
the whole question of foundry iron 
supply and demand is the prodigious 
addition made in and since 1907 to 
the foundry iron capacity of the coun- 
try. Of chief significance in that 
connection is the fact that in the lake 
cities from Buffalo on the east to 
South Chicago on the west, such ad- 
ditions have brought the foundry ca- 
pacity of those cities up to 3,000,000 
tons per year. In other words, this 
cordon of 27 furnaces between the 
foot of Lake Michigan and the foot 
of Lake Erie represents a ca- 
pacity equal to half the consumption 
of foundry iron in the United States 
in the high record year. The ques- 


angles, and 


now 
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tion of supply, generally speaking, at 
a moderate level of prices, is, there- 
fore, about which 


one foundrymen 


need have no early concern.” 
Steel Foundry Practice 


One entire session was devoted to a 
discussion of steel 
the 


conditions, 


foundry practice, 


and papers presented considered 


labor design of furnace. 
metallurgy, etc. 
BR. GA. 


Commonwealth 


Bull, superintendent of the 
Steel Gz: 
lll., presented a valuable paper 
the 12-Hour 


Granite 
City, 
on “The Economic Side of 
Shift,” in 


figures 


which definite were 
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just the compensation under this plan 
the 


monthly rate of payment was 
changed to an hourly rate. 
Samuel R. Robinson, of the Du- 


quesne Steel Casting Co., Coraopolis, 
Pa., read a brief paper discussing dif- 
ferent melting steel. It 
Salient 


methods of 
is entitled 
the 


“Some Points in 
Steel Foundry,” and it 
described some details of open-hearth 


Modern 


furnace and converter practice. 
Mr. Lansdowne asked why the iron 


pipes, which the author mentioned as 
being rammed up in position with 
ganister in the converter tuyeres, are 
not removed. Mr. Robinson replied 
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He 


he could not see why a low 


said 
silicon 


Bessemer converters. also 


should blow quieter 


in the converter than one containing 


cupola mixture 
He stated 
he had only recently visited the plant 
where quiet blows were obtained with 
relatively high silicon mixtures, about 
21% per cent. 


2% to 2% per cent silicon. 


Construction of an Open-Hearth Furnace 


An exhaustive paper describing the 
design and construction of the open- 
hearth furnaces at the plant of the 
Bettendorf Axle Co., Davenport, [a., 
was read by John Ploehm, foundry su- 








THE COKE EXHIBIT MADE JOINTLY BY PICKANDS, BROWN & CO., CHIC 
iven to show that greater efficiency that tuyere hole becomes ragged 
is obtained in open-hearth furnace if the pipe is not left in place. An 
vork with the 8-hour shift. This pa ther speaker asked if the converter 
per is published in full elsewhere in blows quieter when metal contain- 
this issue. John Ploehm, superintend ing 114 to 1% per cent silicon is charged 
ent of the steel foundry of the Bet n the cupola than when two per cent is 
tendorf Axle Co., Davenport, Ia sed. The author answered this query 
siated that, although his firm had not n the affirmative, stating that in his 
found it expedient to cut the 12-hour actice, using 40 per cent scrap in 
shift on the furnace platform to eight the mixture, the cupola metal con 
hours on account of a shortage in the tains about 1.60 per cent silicon. Prof. 
supply of labor, they have attempted Bradley Stoughton explained the 
o mitigate the evil effects of the long action of the pipes in preserving the 
day by permitting a portion of th: shape of the converter tuyeres by 
furnacemen, usually the second and_ stating that they cut down the fluxing 


third helpers, to go hom 


early in th 


day, or as soon as the last 


heat is 


cleaned up. In order to properly ad 


effect of the iron oxide around the 
tuyeres and act in the same manner 
as the coke breeze used in standard 


AGO, 


AND BAIRD & WEST, DETROI1 

The 
furnaces in time, quality, 
The 
time of 2,000 heats in the two 
has 


perintendent. results obtained 


from these 
and life, have been exceptional. 
average 


been hours 


271 


furnaces on an 
The 
furnaces is a 25-ton 
hours, 30 
No. 1 
second run of 
over 609 heats, 
that it is still 
The 


oo 
I/9 


average heat of > tons. rec- 


these 
made in 4 


ord of heat 
The 
403 
fur- 
the 
for 


run 


minutes, 
run of furnace 
the 


now 


initial was 
heats and this 
nace is and 
indications good 
40 or 
of No. 2 furnace 
the 


heats. 


are 
50 more heats. initial 
and 


401 


was heats, 


run of this 
These furnaces operated 
oil, the feature of 
the design is the ample and generous 


second furnace 


are 


on fuel and chief 














November, 1912 


proportions allowed in all portions. 


In response to a question, the auth- 
the fuel oil 


furnace 


or said 
the 


consumption of 
averaged 45 gallons per 
the minimum 


not 


ton of steel, being 38 

This include 
day heating, etc., which is charged to 
plant expense and the data are based 


1,000 heats. 


gallons. does Sun- 


on observations of 
Titanium in Steel Castings 


Prof. Bradley Stoughton presented 
a paper covering “The Effect of Ti- 
tanium on Converter and Open-Hearth 
Steel Castings.” It included a record 
of a number of tests 
that the 


indicated 
titanium 


which 


addition of would 
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mixtures and 


not 


wheel 
pointed in 
uniform 


car was disap- 


being able to obtain 
results. Further 

the that titanium is 
particularly valuable in mixtures con- 


taining poor 


discussion 


developed fact 


iron. Prof. Stoughton 
cited an instance of titanium in a sash 
weight mixture containing two per 
cent phosphorus, its composition con- 


sisting of grate bars and bundled sheet 


scrap. The titanium alloy increased 
the strength of this metal 15 per cent. 

Mr. Bold described some experi- 
ments with titanium alloys made at 


Traverse City, Mich. In this case the 


metal used was refined in an air fur- 


nace before being charged in the cu- 
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amounted to $6 per day. He recom- 


mended comparatively low air pres- 
sures, about 40 pounds per square inch 
for steel castings, and pointed out the 
economies in air consumption obtained 


by replacing cut-out nozzles. 
Premium System in the Cleaning Room 


A. W. Gregg, foundry superintend- 
ent of the Bucyrus Co., South Mil- 
waukee, Wis., read a very interesting 
paper describing a premium system 
applied to the finishing department of 
his steel foundry. He said that, al- 
the the cleaning 
room were of many nationalities, they 


though laborers in 


were quick to comprehend the princi- 
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increase the strength of the metal if 


conditions were just right. These 


conditions include proper casting tem- 


perature, and removal of slag. The 
cupola must have low tuyeres which 
will drain the slag all the time, be- 
caust titanium comes in contact 
with this substance the beneficial ef 
fects are lost. In fact, Prof. Stough 
ton suggested that better results are 
obtained by adding the titanium to 
the ladle. The most important in- 


tlie titanium is its clarifying 
effect 
Thos. D. West said he had made a 


experiments with titanium in 


MINE TO 


MOLDER” WERE SHOWN IN THE CAST 
BLAST FURNAC] PLANT 
pola in order to get uniform results. 


The experiments indicated that the ti- 
tanium had no effect 


iron, 


on the 


C. V. Slocum, of the Titanium Mfg. 
Co., admitted that titanium reacts 
less powerfully with iron than with 
steel. He cited several instances where 


the addition of titanium improved the 
wearing the 


“The 


ings,” by B. H Reddy, of 


qualities of metal 


Economical Cleaning of Cast- 


Cleveland, 


was virtually a treatise on cleaning 
room practice. He discussed sand- 
blasting in considerable detail, and 
cited an instance where the loss of 


sand through improper installation 


HOUSE OF 


ROGEKS, 


BROWN & COUS 


ples of the premium 


respond to its 


system, and to 
this 


system was installed in the shop, men 


stimulus. Before 
were discharged at times for grinding 
down their to make them 


recently, however, they have 


sledges 
lighter; 
requested sledges 3 pounds heavier in 
order to get out more work. In set- 
ting the rates the work is divided into 
live natural classes, sand-blasting, saw 
work, sledge and cold cut work, grind 
The basis 


weight, 


ing and air hammer work. 


used for settine rates is and 


curves have been developed express 


ing the rate plotted against the weight 
of the casting for 


air hammer, grind- 
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ing and sledge work. The rate is the 
proper time to do the job, plus 100 
per cent. The bonus to the man is 
one-fourth of the time saved; this 
permits a man who does the work in 
the proper time to earn an increase 
of 25 per cent in wages. The paper de- 
scribed the experiments which were 
made in setting rates and the system 
finally adopted for wholesale rate set- 
ting. 

A paper describing a new machine 
for electric welding was read by J. F. 
Lincoln, of Cleveland. 


Cupola Practice 


“Cupola Practice” was the subject dis- 
cussed at one session. It included a 
paper entitled “Rational Cupola Melt- 
ing,’ by Dr. Richard Moldenke, an- 
other on “The Air Required for Com- 
bustion in the Cupola,” by P. Mun- 
noch, and an exhaustive resume of a 
series of cupola melting tests made by 
the United States bureau of 
mines, presented by A. W. Belden, of 
Pittsburgh. The latter was illustrated 
by lantern slides and included records 
of the temperature, heat absorbed 
and gas composition at different 
heights above the tuyeres and at dif- 
ferent points in the cupola. The ex- 
periments confirmed what previous in- 
vestigators have learned, namely, that 
there is a definite place for the melt- 
ing zone in each cupola. -For the 27- 
inch Whiting cupola used in the gov- 
ernment experiments this point was 
20 inches above the tuyeres. At this 
point ‘the temperature is highest and 
the gases are free from uncombined 
oxygen. 

The discussion was spirited and it was 
stated that the quantity of air and not 
the pressure is important in melting. 
A large tuyere area is favored be- 
cause it reduces the cutting action of 
the blast. The use of an upper or 
supplementary row of tuyeres in the 
cupola was condemned by practically 
all of the speakers. Although suff- 
cient coke must be charged in the bed 


to keep the melting zone at the 
requisite minimum height, considerable 
latitude is allowable above this mini- 
mum. 


At the closing session, Dr. Richard 
Moldenke briefly discussed the results 
of the molding sand tests which have 
been made by the American Foundry- 
men’s Association. The following pa- 
pers were read by title: 
ing,” by James Glass; “Recovery of 
Shot in Small Foundries,” by S. A. 
Capron; “Sherardizing,” by Thomas 
Liggett Jr., and “The Importance of 
Dispatching in the Foundry,” by C. E 
Knoeppel. 

A number of changes to the by-laws 


“Patternmak- 
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were adopted, subject to a letter bal- 
lot of all the members of the organi- 
zation. Hereafter the executive com- 
mittee will decide upon the time and 
place of the annual meeting, whereas, 
heretofore, the members decided upon 
the next convention city at the clos- 
ing sessions of their meetings. Both 
Chicago and Milwaukee are anxious 
for the 1913 convention, while San 
Francisco made a plea for the meet- 
ing in 1915. 

The report of the nominating com- 
mittee met with the hearty approval 
of the members and it was _ unani- 
mously adopted. H. D. Miles, Buffalo 
Foundry & Machine Co., was elected 
president, to succeed Major Jos. T. 
Speer, who served in the capacity of 
chief executive of the society during 
two consecutive terms. Following the 
election of Mr. Miles, Major Speer 
was elected an honorary member of 
the association. Richard Moldenke 
was re-elected secretary-treasurer, and 
a resolution was adopted, expressing 
the appreciation of the members of 
the organization to Dr. Moldenke for 
his efforts in behalf of American foun- 
drymen. 

The following vice presidents were 
elected: F. B. Farnsworth, New Ha- 
ven, Conn.; T. L. Richmond, Frontier 
lron Works, Buffalo; Walter Wood, 
R. D. Wood & Co., Philadelphia; A. 
E. Howell, Phillips & Buttorff Mfg. 
Co., Nashville, Tenn.; R. A. Bull, Com- 
monwealth Steel Co., Granite City, 
Ill.; T. W. Sheriff, Sheriff’s Mfg. Co., 
Milwaukee; E. R. Lombard, Lombard 
[ron Works & Supply Co., Augusta, 
Ga., and S. B. Chadsey, Massey-Har- 
ris Co., Toronto, Ont. 


Associated Foundry Foremen 


Tuesday 
Foundry 


the Associated 
held their annual 
banquet at the Jroquois hotel, nearly 
200 attending. Frank B. Baird, presi- 
dent of 3uffalo Union 
Co., was toastmaster. Chas. Rolphs, 
an ex-foundryman now engaged in the 
manufacture of artistic furniture, de- 
livered an “Ideals in the 
3usiness.” Addresses were 
also made by Ernest L. Waldorf, chap- 
lain of the Seventy-fourth 
and other speakers. 


evening 
Foremen 


the 


address on 
Foundry 


regiment, 


Officers for the ensuing year were 
elected as follows: President, Robert 
H. Walker, Abendroth Bros., Port 
Chester, N. Y.; vice president, P. M. 
Wooden, Reeves & Co., Columbus, 
Ind., and secretary-treasurer, Robert 
B. Thompson, Buffalo Pitts Co., Buf- 
falo. 

On Wednesday afternoon the 
entire party enjoyed a boat ride in- 
specting Buffalo harbor and the Nia- 
gara river, rounding Grand island, a 


Furnace’ 
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stop having been made at the plant 
of the Wickwire Steel Co. Thursday 
evening an elaborate subscription din- 
ner was served at the Statler hotel. 
Addresses were made by Charles Na- 
gle, secretary of commerce and _ la- 
bor, Elbert Hubbard and other men 
prominent in public life. The ladies 
visited the Roycroft shops at East 
Aurora on Tuesday, and on Thursday 
they enjoyed an automobile ride 
through the beautiful parks and resi- 
dential sections of Buffalo. Luncheon 
was served at the plant of the Larkin 
Co. They also were tendered several 
theater parties. 


Foreign Visitors 

The convention attracted many for- 
eign visitors, and among these was 
G. A. Sheeley, of Johannesburg, South 
Africa, who placed several orders 
for molding machines and sand-blast 
equipment and contemplates also the 
purchase of several electric brass 
melting furnaces, as well as open- 
hearth furnaces for refining iron. 
Other visitors who registered are as 
follows: Hjalmar Ochsner, foundry 
engineer, F. L.. Smith & Co., Copen- 


hagen; Adolph Laurin, Husqvarna 
Vapenfabriks Aktiebolag, Husqvarna, 
Sweden;, Robert Lavonius, Tammer- 
fors, Finland, .and C. C. Braun, 


Stockholm, Sweden. 


Joining Metals 
A paper on the “Joining of Met- 
als”, was read by A. E. Tucker, at 


the autumn meeting of the Institute 
of Metals. Such processes as weld- 
ing and brazing have largely re- 


placed the older methods of joining 
metals, as riveting and folding, and 
the author brought out some of the 


physical processes involved in the 
newer operations, together with their 
commercial applications. It was 
stated that when high heats are 
used, cohesion appears to act, and 
that fusion is not necessary to se- 


cure strength in joining several met- 
als. In soldering aluminum, it 
stated that if the 
aluminum are cleaned with a flux 
and a solder is used containing a 
high percentage of aluminum, with 
such an addition of any metal as 
will reduce its melting point slightly 
below that of pure aluminum, a point 


was 


two surfaces of 


may be obtained that will stand 
even the hot steam test. 
The H. J. Martin Forging Co., In- 


dianapolis, maker of automobile forg- 


ings, has contracted with the Rock- 
well Furnace Co., New York, for all 


the heat-treating and forging furnaces 


for the former company’s new plant. 














The Buffalo Exhibition of Foundry Equipment 


Notable Display of Labor-Saving Machinery for the Casting 
Shop—Contracts Placed Reflect Prosperity of the Industry 


> A MARKET place for the 

purchase of foundry equipment, 

the annual exhibits conducted 
by the Foundry Machine & Exhibition 
Co. are constantly increasing in im- 
portance. The volume of business 
transacted at Buffalo was greatly in 
excess of the total of any previous 
show, and many exhibitors disposed 
of their entire machinery displays. 
The large attendance at Broadway 
Arsenal, throughout the week of Sept. 
23, and the interest manifested in the 
labor-saving devices shown, reflected, 
in large measure, the present prosper- 
ity of the foundry trade. In many 
sections of the country, existing ca- 


pacity is inadequate and many exten- 
sions are contemplated and under 
way. <A greater appreciation of the 
value of these annual exhibits is be- 
ing manifested by manufacturers of 


foundry appliances, and the number of 
individual displays, which aggregated 
107, established a new high record. 

The building, with its 47,000 square 
feet of floor space, proved none too 
large, as only a small area remained 
unoccupied throughout the week. 
With exception of galleries on 
either side, the main floor wa’s unob- 
structed by pillars. This 
the adoption of an ideal scheme of 
aisle and exhibit space arrangement 
and the uniformity of the railings, 
signs, booths, etc. greatly added to 
the attractiveness of the exhibits. 


the 


permitted 


Official Opening 


Although 
machinery 


practically 500 
had to be delivered by 
the various freight sta- 
tions, nearly all of the exhibits were 
in place when the show was opened 
on the morning of Monday, Sept. 23. 
In the evening, the building, which 
was recently rebuilt at a cost of $160,- 
000, was formally dedicated and the 
show was officially opened. The dedi- 
catory address was delivered by May- 
or Louis P. Fuhrmann, and Orson E. 
Yaeger, president of the Buffalo 
Chamber of Commerce, welcomed the 
exhibitors on behalf of the business 
interests of the city. Reply to the 
addresses of welcome was made by S. 
T. Johnston, of the S. Obermayer Co., 
Chicago, first president of the Foun- 
dry Supply Association, which was 
succeeded by the Foundry & Machine 
Exhibition Co. To accommodate the 


tons of 


teams from 


the show 
was open every evening until its close 
on Friday night. 

The end of the hall, opposite the 
entrance, was occupied by Rogers, 
Brown & Co., Cincinnati. Here a rep- 
lica of a blast furnace was built and 


large number of visitors, 


the cast house was converted into an 
auditorium, with a seating capacity of 
80, where showing 
the various processes of iron manu- 
facture, were displayed. Practically 
80 minutes were required for running 
the films and to accommodate the 
crowds six performances were sched- 
uled daily. As outlined on page 386 
of the October issue of THE Founnry, 
the pictures encompass the entire cy- 
cle of iron ore mining, handling and 


motion pictures, 


shipping operations, the manufacture 
of pig iron and a few of the more in- 
teresting steel-making processes. The 
range of territory covered by these 
views extends from the ore mines at 
Hibbing, Minn., to the blast furnaces 
of Rogers, Brown & Co., at Buffalo. 
These pictures were taken under the 
supervision of H. B. B. Yergason, who 
also had charge of their display at 
Buffalo. 

The Solvay coke exhibit, made 
jointly by Pickands, Brown & Co., 
Chicago, and Baird & West, Detroit, 
was one of the picturesque features of 
the show. It consisted of a miniature 
reproduction of Niagara Falls and the 
rocky formation was built of various 
sizes of by-product coke. 


List of Exxlhibitors 


AMERICAN VANADIUM CO., Pittsburgh. 
Specimens of vanadium steel and iron cast- 
ings, including cylinders, gears, piston rings, 
journal boxes, safety hooks, locomotive cast- 
well as a number of vanadium cast 
iron test specimens, were shown. 
Cast iron bottle molds also were displayed, as 


ings, as 


steel and 


well as a number of pneumatic chisels and 
tools made of vanadium steel; represented by 
George L. Norris and W. J. Bird. 

ARCADE MFG. CO., Freeport, Ill.—All 
sizes and types of jar-ramming molding ma- 
chines made by this company were exhibited. 
The total weight of the various machines dis- 
played approximated 35 tons. The table dim- 


ensions of the jar-ramming machines were as 


follows: 72 x 90 inches, 60 x 72 inches; 
42 x 60 inches; 30 x 48 inches; 24 x 36 
inches; two-cylinder machine, table, 6 x 9 
feet; three-cylinder machine, table, 7 x 14 


feet, and 8 and 6-inch core making jolt ma- 
chines. The other labor-saving molding equip- 
ment displayed included the Modern molding 


machine, various types of squeezers, both hand 
air-operated, etc.; E. H. 
Morgan, Chas. Morgan, L. L. Munn Jr., F. 
N. Perkins, W. C. Norcross, H. Tscherning, 
Aug. Christen and G. D. Wolfley. 
AUTOCALL CO., 


signal devised by 


and represented by 


O.—The electric 
this company for 
office or shop execu- 
desks and at remote 
parts of the plant was installed at the Broad- 


Shelby, 
system 
locating 
their 


the purpose of 


tives away from 


way Arsenal, and gave excellent results. It 
was used for the purpose of locating Secretary 
C. E. Hoyt, of the Foundry & Machine Ex- 


hibition Co., and others assisting in the man- 
agement of the show. A demonstration of the 
given one night 
used for the oper- 
shut-off for 
this period the auto- 


efficiency of the service was 
electric current 
ation of the 
half an hour 


when the 


signals was nearly 


and during 


call could not be used A long distance call 
was received for Mr. Hoyt, but two messen: 
gers were unable to locate him in the build 


the current 
Mr. 


ing. After 
autocall 


was 


Hoyt 


supplied to the 


service, was located in 


less than 


one minute after the signals were 
sent in; represented by W. S. Reynolds, C. L. 


Adkins and A. L. Davis. 


AUTOMATIC TRANSPORTATION CO.,, 
Buffalo.—Storage battery trucks for foundry 
and warehouse use were exhibited; represented 


by W. C. Carr, J. H. Prescott, L. J. Good- 
sell and E, L. Kleindinsh. 
BAIRD & WEST, Detroit—The Solvay 


foundry coke exhibit, which attracted consid- 


erable attention, was made jointly with Pick- 
ands, Brown & Co., of Chicago; represented 
by E. R. Stoughton. 


BARTLEY, JONATHAN, CRUCIBLE CO., 
Trenton, N. J.—A complete line of crucibles, 
retoris, stoppers and a large variety of graph- 
ite specialties were shown; represented by S. 
H. Dougherty, Lee T. Ward, Herbert D. Cole 
and Lewis L. Lawton. 


BENNETT-O’CONNELL .CO., Chicago.- 
Complete equipment for plating and polishing 
departments was exhibited, including plating 
dynamos, polishing and buffing lathes, polish- 
ing wheels, rheostats, voltmeters, ammeters, 
etc.; represented by Martin J. O’Connell and 
5 Huenerfauth. 


=a 
BERKSHIRE MFG. CO., Cleveland.—The 


extensive line of molding machines 
tured 


manufac- 
by this company was displayed, includ- 
ing hand squeezer and pattern drawing mold- 
ing machines, plain squeezers, iron 
and wood flasks and aluminum snap flasks; 
represented by R. H. York, W. D. Fraser, E 
W. Sample, C. E. Battenfeld, George S. Capes, 
F. Hulec, and Wm. H. Nicholls 


BESLY, CHAS. H., & CO., 
ternmaker’s, horizontal and 
ing disk grinders, 
chuck, geared lever 
etc.; represented by E. P. Welles, Chas. A. 
Knill, W. H. Allen, Chas. Munson, Geo 
Klemp, Marshall Prentiss, R. H. Crane, L. H 
Stone and E. T. Mathewson. 


vibrators, 


Chicago.—Pat 
heavy manufactur- 
pressed steel ring wheel 


feed table, temper taps, 


BIRKENSTEIN, S., & SONS, Chicago.— 
Metal for brass and aluminum foundries; rep- 
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Lee Kahn and H 


by H. Brown, 
l.irkenstein. 


esented 


BLYSTONE MACHINERY CO., Cam 
bridge Springs, Pa.—The core sand mixer 
built by this company, was shown in oper- 
ation; represented by P. L. Blystone, W. E 


Wright and H. J. LeFevre. 


PBROWN SPECIALTY MACHINERY CO., 


Chicago.—Core room equipment, including the 
Hammer core machine, core tapering and cut 
ting-off machine, draw screws, pattern lumber, 


etc.; represented by Elmer A. Rich Jr. 


BUCH’S, A., SONS CO Elizabethtown, 


Pa.—This company’s combination jar-ramming, 


9 


squeezer, roll-over and pattern-drawing mold- 


ing machine was shown in operation and in 


addition round, square and tapering aluminum 
flasks, 


casings 


mounting 
flask 


boards for 


iron and wood 
and bottom 
iron flasks 


molding 


snap cast 
plates, plates, steel 


bars, cast with bottom 


ladles, 
displayed; represented by R. S 
Reidenbach and Herbert P. Mar- 


the gravity machine, pouring 
etc., were 
Buch, H. R, 
tin. 
BUCKEYE 


and 


PRODUCTS CO., Cincinnati, 


Parting core compounds, blacking, metal 


fluxes, brass melting furnaces and foundry 


Goehringer, C. 
and J. B. 


supplies; represented by C. J. 
S. Weigert, R. B. 
penter. 
BUFFALO 
for cupola 


Ferguson Car 


FORGE Blowers 


steam 


CO., Buffalo. 


service, turbines for driving 


blowers, motors direct-connected to blowers 


and exhausters, ventilators and _ ventilating 


fans: represented by C. C. Cheyney and E. F. 


Wendt. 
BUFFALO 
Puffalo.—Iron 
vacuum pumps and transparency views of the 
David 


& MACHINE 
hammers, 


EAS. 


dry 


FOUNDRY 
castings, steam 


plant were displayed; represented by 
Bell. 
BUFFALO SCALE 


machines ; 


CO., Buffalo.—Scales 


and testing represented by FE. M 


Holmes and Edward Durr. 


CARBORUNDUM CO., Niagara Falls, N 


Y.—Crude carborundum and_  aloxite were 
shown, as well as grinding wheels and other 
articles manufactured from these abrasives; 


carborundum rubbing bricks for foundry work, 
represented by Geo. R 
Anthony Dobson, C 


also were displayed; 
Rayner, O. C. 
C, Lathrop and F. E. 

CHICAGO PNEUMATIC 


compressors, chipping 


Dobson, 
Gridley. 
TOOL CO., Chi- 


cago.—Air hammers, 


drills, giinders, casting cleaners, sand ram 
mers, electric grinders and a complete line 
of pneumatic and electric labor-saving tools 
for foundries and machine shops; represented 


by Ross Watson, A. C. Andresen, W. C 
Walker and G. W. Parker. 
CLEVELAND PNEUMATIC 

Cleveland.— Foundry 


EODL . CO., 
hammers, 
floor 
riveting 


chipping emery 


grinders, portable bench and sand ram 


mers, pneumatic drills, hammers, cot 


ner drills, core breakers, hose couplings, 
clamps, ete.; represented by H. S. Covey, Ar 
thur Scott, J. T. Graves and J. A. Day. 

CLEVELAND WIRE SPRING CO., Cleve 
land.—A large assortment of steel foundry 
barrels, steel kegs, stee helving, steel tote, 
shop and sprue boxes, as well as coiled wire 
springs, were displayed; represented by J. W 
Campbell and J. B. Marsha 

CRAWFORD OIL & CHEMICAL CO., 
Cleveland.—A complete line core oils and 
oil for making matches; represented by P. S 


Crawford and Werner G. Smit 


CRESCENT 
The 


shop 


MACHINE 


jointer, 


CQO., Leetonia, O 


Crescent adapted for patter 


n 
work, was displayed; represented by J. 


P. Schmidt 


CROCKER-WHEELER CO., Ampere, N. J. 


TAE FOUNDRY 


\lotors, generators 


resented by H, B. 


and_ transformers; 
Hussey, A. J. 


rep- 
Howard, G. 


W. Everett and A. J. Bissonnette. 
CURTIS & CO, MFG. CO., St. Louis.—A 
double cylinder vertical air compressor was 


operated, 
hoist 


which furnished compressed air for a 


suspended from a single I-beam travel- 


ing crane, mounted on a In addition, 


a sand blast machine, jib crane, trolleys, trol- 


runway. 


ley system switch, etc., were shown; repre- 
sented by E. J. Clark and F. N. Rumbley. 
DALTON ADDING MACHINE CO., Pop- 


lar Bluff, 


machines; 


Mo.-—-Adding, listing and calculating 
represented by A. S. 
Wende. 
DAVENPORT MACHINE & FOUNDRY 
CO., Davenport, Ia.—Owing to a 


Burdett and 


Hermann A. 


delay in 
transportation, this company’s carload of mold- 
3uffalo 
purchasers, 
in place of viewing this labor-saving equipment 


ing machines was 
the 


not received in until 


late in week, and prospective 


at the Broadway Arsenal, journeyed to the 
freight yard to inspect the company’s line. 
Notwithstanding these difficulties, considerable 
equipment was sold. The machines were of 
the Killing type, and included cylinder and 
plain jar-ramming molding machines, jar-ram- 
ming rock-over pattern-drawing machines, 


stripping plate machines, combination jar-ram- 
ming and squeezer machines, jar-ramming ma- 
chines for 


making cores, hand-ramming roll- 


over automatic squeezer and a sand-straddling 


power squeezer; represented by J. T. Ander- 
son, A. J. Goss and J. Long. 

DELEVAN MFG. CO., Brooklyn.—Stew- 
art’s liquid core compound, made by this 
company, was displayed; represented by W. 


H. Stewart and A. R. Townsend. 


DETROIT FOUNDRY SUPPLY 
troit—Foundry supplies; 
Bk. Howard, M. Z. 


CO., De 
by W. 
McCarthy and J. 


represented 


Fox, F. 


H. Lyle. 

DIXON, JOSEPH, CRUCIBLE CO., Jer- 
sey City, N. J.—Crucibles for both brass and 
steel melting, special shapes, phosphorizers, 


stirrers, skimmers, stoppers, nozzles, sleeves, 


foundry facings and other graphite products; 


represented by J. A. Condit, A. L. Haasis, 
Dudley <A. Johnson, Frank Krug, L. M 
Chase, Dudley Thurston and Malcolm Me- 
Naughton, 

DOGGETT, STANLEY, New York City. 
Foundry specialties, parting compounds, man- 


ganese dioxide, soapstone, graphite facings, 


ferro-manganese, ferro-silicon, steel 


Doggett 


iron and 


cement, etc.; represented by 

Henry A. Roffmann, 

DUPLEX SHAKER CO 
f riddling 


Stanley 
and 
Ills.— 


represented by 


.. Chicago, 
Shakers fo: 


EK. Burtis. 


sand ; 


ELECTRIC SMELTING & ALUMINUM 
CO., Lockport, N. Y.—Brass founders’ alloys, 
pure aluminum, nickel aluminum, aluminum 
solder, bronze, silicon, manganese-copper, mat 
ganese alloy, manganese bronze, silver bronze 


babbitt metal, solder, mineral cleaner, et 
were displayed; represented by L. O. Robson 
ELMIRA FOUNDRY CO., Elmira, N. \ 
Molding ind coremaking machines; repre 
sented by A. M. Loudon, J. D. McCann and 


Thomas Jones. 


FEDERAT 


Cleveland 


FOUNDRY 
Jolt ramming 


SUPPL ¥ Ce: 


coremaking machine 


and mold jackets; represented by W. J. Adams 
and Ralph Ditty 

FELT & TARRANT MFG. CO., Chicago 

\dding dcaleulating machines repre- 
sented by J. C. Nevins, I. N. Mintz and 
I: lgar S. Stubbs. 

Tur Founpry, €leveland.—Represented by 
\. O. Backert, R. E. Densmore, E. W. Word, 
Hf. A. Andresen, T. E. Klein, A. L. Klinge- 
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man, L. E. Ives, H. Cole Estep and H. G 


Johnson. 


GARDNER MACHINE CO., Beloit, Wis. 
Disc grinders, polishing lathe, abrasive discs 
and disc grinder supplies; represented by L. 


W. Thompson, J. M. 
Smith. 

GENERAL 
N. Y.—A 


Gardner and H. C. N. 


ELECTRIC 
1)-ton 


Cte. 
battery lox 


Schenectady, 


storage omotive 


equipped with a 70-cell storage battery was 
shown; represented by J. F. Carrick. 

GILL CLAY POT CO., Muncie, Ind.—Fir« 
clay products, including brass furnace liners, 
base blocks, covers, flues, stools for brass 
furnaces and cupola blocks were shown; rep 
resented by Chas. O. Grafton. 

GOLDSCHMIDT THERMIT CO., New 
York City.—Samples of work welded with 
thermit were displayed and demonstrations 


reaction. An in- 
welded 


were made of the thermit 


teresting lot of samples of pipe also 


were shown, as well as carbon- 


Beck, A. F. 


samples of 
frec represented by E. A. 
and J. G. McCarty. 
GRACETON COKE CO., Graceton, Pa 
Foundry coke, refuse from a coal washer and 
the 


alloys; 


Braid 


views of 


company's coking plant; repre- 
sented by C. M. Lingle, M. F. Brandon, 
Niles Anderson and Paul Debevoise. 


GREAT WESTERN MFG. CO., Leaven- 


worth, Kan.—Electrically-operated foundry rid- 
dle; represented by Samuel H. Wilson. 
HAUCK MFG. CO., Brooklyn.—Oil-burn- 


ing appliances, including cupola lighters, ladle 
heaters, core oven and furnace burners, pre 
heating and _ brazing outfits and kerosene 


torches; represented by A. E. Hauck, W. C. 


Squire, A. H, Stein and H. E, Giersch. 
HERMAN PNEUMATIC MACHINE:CO., 
Zelienople, Pa.—-Plain  jar-ramming molding 


machines, combination jar-ramming roll-over 


and pattern-drawing machines,  jar-ramming 
squeezer, stripping plate machine, jar-ram- 
ming stripping plate machine and jar-ram- 
ming core machines were shown; represented 
by A. M. Frauenheim, M. L. Heyl, Charles 


Herman, Alfred 


A. Rogers 


Herman, R. F. Ringle and 


HILL & GRIFFITH CO., Cincinnati.- 
Foundry supplies: represented by John Hill 
and J. A. Carey. 

HOEVEL SANDBLAST MACHINE CO., 
New York City.—-Automatic sand blast ma- 
chine of the revolving table type, pneumatic 
sand rammers and chipping hammers, etc.;: 
represented by F. H. Scantlebury, E. G 
Schmeiser and Ernst Wiese. 

HUNTER SAW & MACHINE CO., Pitts 
hurgh.—Saw sharpening machine, inserted 
tooth grinding machine, inserted tooth saws, 
saw blades, etc.; represented by F. A. Hun 


ter and’ G. W. <Agerter. 


FURNACE 
tilting 


IDEAL Chester, Pa. 
Coke-fired melting 
ferrous. metals; represented by P. J. 


Co., 
furnaces for non 
Sweeney. 


INGERSOLL-RAND 


Motor-driven air 


CO., New 


compfessor, 


York City. 
pneumatic 
chipping, caulking, scaling and 


riveting ham- 


mers, sand 
work, 
tionary motors, pneumatic 


drills ; 
James J. 


rammers for bench and _ floor 


pneumatic motor hoists, pneumatic 
piston 
represented by Wm. H. 


Kelly, W. A. 


Cunningham, E. P. 


sta- 
and rotary 
Armstrong, 
Armstrong, R. H. 
Mooney, Moran, 
Raser, W. B. and EF 
A. Lunderville. 


James 


George B. Brendlinger 


INTERNATIONAL MOLDING MACHINE 


CO., 


Chicago.—- Power and __hand-operated 
stripping plate machines, turn-over 


chines, combination 


draw ma- 
and = turn-over 
machines, power squeezers and turn-over draw 
and jar-ramming machines for molding cores: 


jarring 
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1cpresented by Edward A. Pridmore, W. W. 
Miller and J. W. Dopp. 

INTERSTATE SAND CO., Zanesville, O. 
Sands for iron and steel molding purposes and 
and lining furnaces; 


Brown, E. M. 


clays for daubing repre 


sented by L. K. Ayers and F. 


ls. Moore. 


KELLOGG, SPENCER, & SONS, INC.,, 
buffalo.—Core oils; represented by Milton 5. 
Finley, Urban W. Frink and W. R. Mel 
ville. 


LANIGAN, JAMES A., & CO., 
Draughtless 


Buffalo. 


stoking door for malleable fur 


Lanigan, J. 


represented by 


and Wm. 


naces ; James A. 


Wark. 


A. Carson 


LINCOLN ELECTRIC CO.,, Cleveland. 
Electric welder for repairing broken metal 
parts and defective castings; represented by 
J. F. Lincoln, Max C. Ewing and T. E. Stur- 
man, 

LUPTON’S, DAVID, SONS CO., Phila 
delphia.—Steel sash, continuous sash for mon- 
itor and saw-tooth roofs and an operating de- 
vice for ventilators were displayed; repre 
sented by Clarke P. Pond and C. F. P. 


Buckwalter. 
MACLEOD, 
—Sand blast 


WALTER, 


machines, 


& CO., Cincinnati. 


sand dryer, sand sepa- 


rator, oil-burning appliances, oxy-acetylene 
welding and cutting equipment; represented 
by Walter Macleod and W. F. Stodder. 


McCORMICK, J. S., CO., Pittsburgh. 


Continuous sand mixer, batch mixer, pneu 


and 
Mec 
( ‘ostley. 


facings 

represented by J. 5S. 
Malone and 8S, R. 
MACHINE 


roll-over 


matic sand riddle, pistol sprayer, 

foundry 

Cormick, T. E. 
MIDLAND 


Hand-rammed 


supplies ; 


Cp... Detroit. 


molding machines and 


power jolt-ramming ioll-over molding ma 


chines; represented by George L. Grimes and 


Charles Skeffington. 
MONARCII ENGINEERING & 


Cee. Furnaces 


MFG 


Baltimore for melting, heat 


annealing, heat 
gas coke 


non-crucible, 


ing, forging, 


using 


treating, etc., 


oil, and for fuel; core ovens, 


crucible 01 tilting or stationary 


furnaces, reverberatory furnaces and_ heaters 


for foundry ladles In addition, oil and gas 


furnaces were displayed; represented by 


James J. Ailen, M. W. Woodburn, James H. 
Fowler, H. DD. Harvey and Joseph Rinicker. 
MOTT SAND BLAST CO., Chicago. 
Sand blast machine; represented by E. J. Ros 

enthal and George Fletcher. 
NATIONAL LEAD CO., New York City 
Pressure die castings, babbitt metals, lin- 
seed oil and solder; represented by R. An 


drews, J. E. Curtis, P. J. Hoeffer and A. S. 
Thompson. 

NEW HAVEN SAND BLAST CO., New 
Haven, Conn.—Self-contained sand blast bar- 


represented 
NORTON 


wheels, 


rel; by C. A. Dreisbach 
Mass. 


protection 


CC Duy Worcester, 
grinding 


Grinding 
machines, devices 


for grinding machines, oil and _ sharpening 


and 
OBERMAYER, S&., 
venting machine; represented by S. T 
ston, E. D. Frohman, O. J. 
Fitzpatrick, O. C. Olson 
OHIO MFG. CO., 


racks, barrels, kegs, shop boxes, barrel trucks 


stones, refractories laboratory ware. 


CO., Chicago.—-Core 
John- 


W. M. 
Dodge 


Peterson, 
and F. H. 


Painesville, O.—Steel 


and adjustable shop tools; represented by L 
R. Reed. 

OHIO SAND CO., Conneaut, O.—Molding 
and core sands; represented by F. E. Gor- 
don and U. E. Kanavel. 

OSBORN MFG. CO., Cleveland.—A com 


plete line of molding machines was displayed, 
including plain jolt-ramming, direct draw roll- 
over jolt-ramming, 
flask 


core jolt-ramming, drop 


plate stripping, stripping plate, direct draw 
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roll-over, rock-over roll-over rock- 


down, 


drop draft, 
and 


repre- 


drop draft and plain squeezers 


pneumatic pattern drawing machines; 


sented by H. R. Atwater, J. H. Galloway, E. 
T. Doddridge, L. R. Palmer, M. W. Zeman, 
W. J. Halliday and F. B. Atwood. 

PANGBORN, THOMAS W., CO., Hagers- 
town, Md.—Sand blast machines, sand separa- 
tor, sand dryer, air separator, high pressure 
self-contained sight-feed sand blast barrel, 
dust arresters, etc.; 1epiesented by John C. 
Pangborn, H. D. Gates, Foster J. Huil, Chas. 
l. Bird, Harry W. Shockey, J. J. Bowen and 
Alfred L. Holmes. 

PAXSON, J. W., COU., Phiiadelphia.— Pneu- 
matic tripod sifting machine, sand blast ma- 
chine, tramrail system and _ other foundry 


equipment and supplies; represented by H. M. 


Lougher, Howard Evans, E. M. Taggart, J. 


F. Gaehring, W. S. Thomas and 1. F. Kre- 
mer. 

PEERLESS PARTING CO., Ottawa, LL. 
Parting compounds; sand blast, molding and 


silica sand; silica wesa, tiipol flour and 
stone; represented by J. W. Mann and F. L. 
Ryon. 

PETERSON-NATIONAL CO., Buffalo. 
Core oil, parting and dry core compounds; 


Pete 
Geoige A 
Cotton, L. C. Allen, z; 
R. S. Hoffman. 

BROWN & CO., 
coke 
& West, 
Galligan, 


rson, H. S. Peter- 
W. 


Purvis, 


represented by T. J. 
son, J. A. Drake, 
Doty, C. H. 
As Ee and 

PICKANDS, 
The 
with 


Burman, G. 


Fay 
Chicago. 
Solvay exhibit made jointly 
Baird 


James A, 


Was 
Detroit; represented by 
Long, T. W. 


Bateman and 


George .\. 1 


Glasscot, Edwin A, Bayard T. 


Bacon. 


PIEL, G., CO., Long Island City, N. Y. 
Woodworking milling machine for making 
core loxes, patterns, ete., and universal 


abrading machine to sandpapering — straight, 


concave and convex forms, represented by Ai 
thur Piel and John Halterbeck. 

PRIPE MORE, HENRY 1 Chicago.—Strip- 
ping plate molding machines, rock-over drop 
molding machines, electrically-driven jar-ram- 
ming machine and pneumatic squeezer; repre- 
sented by Mrs. Henry E. Pridmore, Henry A. 
Pridmore, A. V. Magnuson, R. E. Turnbull 
and |). F. Eagan 

ROBESON PROCESS CO., \u Sable 
Forks, N. Y.—Glutrin for cores, molds, washes 
and general sand binding; represented by D. 
S. Robeson and W. E. Baird 


ROESSLER & HASSLACHER CHEMIC- 


AL CO., New York City rrisalyt for elec- 
troplating all finishes of copper, brass, zinc, 
bronze, gold and silver; represented by Max 
G. Weber, William Schneider and Carl JDitt 
mar. 


ROGERS, BROWN & CO. Cincinnati 


The story of pig iron, “From Mine to 
Molder,’”” in moving pictures was shown in 
the cast house of the blast furnace plant 


erected at one end of the Arsenal 
coke, 
displayed ; 
B. B. Yergason, R. T. 
Bissell, A. F. 
Maurer, Henry 


Blazo, H. W. 


Broadway 


In addition, samples of pig iron, ferro- 


Mianganese and fluor spar were 
represented by 
Melville, F. J. 
W. S, 


Rausch, S. B. 


Henry 
Waldo, 
Rogers, E. ( 
Morrison, R. E 


Douglas 
Stengel, 


Fernald, R. W. Clark, ©. Arlt and S. W. 
Hubbard. 

SAND MIXING MACHINE CO., New 
York City.—Self-propelled sand cutting ma- 
chine and portable molder’s bench; repre- 
sented by V. E. Minich, Wm. A. Heartt, 
Hutton H. Haley and B. F. Doup 


SELLERS, 
Philadelphia 


WILLIAM, &.- CO., INC., 
Motor-driven 


drill 


tool grinding and 


shaping machine, grinding machine and 


sa 
ryt 
yt 


Mixing 


Holljes. 


motor and belt-driven centrifugal sand 


machines; represented by Edward L. 


SHEPARD ELECTRIC CRANE & HOIS1 
CO., Montour Falls, N. Y.— Represented by 
J. E. Culigan and R. H. McGredy. 

SLY, W. W., MFG. CO., Cleveland.—Sand 
blast tumbling barrel and photographs ot 
cleaning mills, cinder mills, dust  arresters 


and other casting cleaning 
sented by W. C. 
W. Graue, T, +. 

SMITH, J. D.; 


Sand 


equipment; repre 


Sly, George J. Fanner, P 
B. H. Reddy. 

SUrFrL. CO., 
machine; 


Smith 


Morgan and 
FOUNDRY 
Cleveland. blast 
by F. A. 
Smith. 
SMITH, R. 


Congress 


represented 
Coleman, P. C. and J. S. 
rs & 
shoes for 
J. B. Smith Jr. 


SONS CO., Chicago 


molders; represented by 


STANDARD ALLOYS CO., Pittsburgh. 
Vanadium and uranium alloys for brass arid 
bronze castings; babbitt and other white 
metale; represented by Joseph A. Kelly, ( 


Powell Karr and L. S. H. Gable. 
STANDARD LINSEED CO., Cleveland 
Core oils; represented by W. Weisenberg. 
STANDARD SAND & MACHINE CO., 
Cleveland.—-Roll mixer and bonding machine, 
as well as a full line of batch mixers; rep 
resented by Hl. G. Boughton, J. A. Boughton, 


kK. J. Smith and J. L. Hopper. 

STERLING WHEELBARROW CO., West 
Allis, Wis.—Steel flasks, foundry wheelba: 
rows and snap flasks; represented by I. R 
Smith and H. H. Baker. 

STEVENS, FREDERIC B., Detroit.—-The 
elephant, which has been made a prominent 
feature of all of the Stevens’ printed and ad 


vertising matter, was shown in the booth of 


this concern; 
Alfred T. Wagner 

SUPERIOR 
ing 
aluminum 


Smith 


represented by James F. Hughes, 


and George B. Bell 
SAND 


gray 


CO., Mold 

iron, malleable, brass and 
represented by W I 

Koontz 

MFG. CO., Philadelphia. 
molding equipment 


Cleveland 
sands for 
castings: 
and H. C, 
TABOR 


labor-saving 


Lhe 


shown in 


cluded a 30-inch combined jar-ramming and 
roll-over machine with a 36 x 48-inch table; 
4-inch plain jar-ramming machine with a 
table 18 inches square; 10-inch and _ 13-incl 
power squeezers, 24-inch roll-over machine 
with 7-inch draft, 18-inch roll-over machine 
with 8-inch draft, 18-inch roll-over machin« 
with 5-inch draft, 30-inch power roll-over with 
12-inch draft and a 14 x 16-inch split patter: 


machine with power draft; Wil- 


represented by 


fred Lewis, H. W. Brown, John T. Ramsden 
J. H. Coleman, (¢ H. Ellis, G. B. Hastings 
and Dudley Wilcox. 

rAYLOR, W. P., CO., Buffalo.—Steel cast- 
ings made by the Stock converter process; 
represented by James W. Gibney. 

TITANIUM ALLOY MFG. CO., Niagara 
Falls, N. Y.—Titanium alloys; represented by 
Charles Vickers-and A. C. Hawley 

FUOHY, JOHN, Pittsburgh, Cal. \djust 
able boltless fourdry flasks and flask bars; 
represented by John Tuohy. 

UNITED STATES GRAPHITE CO., Sagi- 
raw, Mich. — Plumbago, foundry facings, 


graphite lubricants, paints, et« represented 


by H. C. Woodruff, F. B. Godard, J. G 
Drought and L. B. Passmore 

VULCAN ENGINEERING SALES CO., 
Chicago.—Hand and power squeezers, split 
pattern, pneumatic and electric jolt-ramming 


shakers, 
riddles, 


machines, vibrators, pneumatic sand 


electric oscillators, rotary dumping 


mold dryers, blow guns, hand and knee valves, 


metal hand traveling and 


saws, jib cranes, 
hoists, pneumatic riveters, portable punches, 
etc.; represented by E. H. Mumford, Carl 
Falk, T. J. Mumford, F. W. Hamel, David 
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M. Whyte, G. A. Davis, E. M. Huggins, J. 
T. Georgeson, James T. Lee and H. K. Gil- 
bert. 

WADSWORTH CORE MACHINE & 
EQUIPMENT CO., Akron, O.—Coremaking 
machines, core ovens, sand mixing and com- 
pound mills; represented by George H. Wads- 
worth, A. N. Kelley and H. M. Lane. 


WHITE MFG. CO., Lisbon, O.—Portable 


Investigation 


N ORDER to investigate iron 

melting problems, a 36-inch 

Whiting cupola was installed in 
the research laboratory of the Unit- 
ed States bureau of mines, at Pitts- 
burgh. Samples of the gases during 
their travel from the tuyeres upward 
were taken and analyzed and the tem- 
peratures of the fuel bed were meas- 
ured. Upper and _ lower _ tuyeres 
were provided, but the upper set was 
not used in any of the tests. The 
four horizontal tuyeres measured 4 
x 6 inches on the outside and 3 x 
13 inches on the inside. The tuyere 
area was 96 inches and the area of 


the cupola, lined to 27 inches, 573 
square inches, a ratio of 1 to 5.96. 
The cupola was connected by a 10- 


inch pipe, 15 feet long, with a No. 


2, 10 x 35-inch, horizontal Roots 
blower, belt-driven by a 10 horse- 
power motor. This blower delivers 


a definite volume of air per revolu- 
tion when running free and the loss 
due to slippage is a definite and uni- 
form quantity under any definite 
pressure. 


Recording the Pressure 


A reciprocating counter attached to 


the main shaft of the blower gave 
accurate determinations of the revo- 
lutions and a Pitot tube connected 
to a recording pressure gage gave 
pressure at any time or an average 
over any period of time. The blow- 
er was calibrated at 2, 4, 6, 7, 8 and 


16 ounces and a curve ~was construct- 
ed showing the slippage revolutions 
per minute at various 
ranging from 0 to 16 ounces. Know- 
ing the amount of‘air delivered per 


pressures, 


revolution, in these tests 4.8 cubic 
feet, the number of revolutions, the 
average pressure and the slippage 


at this pressure, the total amount of 


air delivered was easily calculated. 

Preliminary tests were made with 
varying volumes of air per minute 
and the results suggested the use 


of 1,000 cubic 


feet per minute as a 





Buffalo 


Association, 


at the meeting of the 


Foundrymen’s 


*Presented 
\merican 
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chain hoists and trolleys, hand traveling 
cranes, high speed hoists, etc.; represented 
by H. H. Wright, W. F. Wright and C. F. 
Wright. 

WHITEHEAD BROS. CO., _ Providence, 
R. I.—Molding sand, clay, gravel and kaolin; 
represented by William White 
Whitehead and V. L. Whitehead Jr. 


WHITING FOUNDRY EQUIPMENT CO., 
Harvey, Ill.—Photographs, drawings, etc., de- 


aa, J. oH. 
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scribing cranes, cupolas, tumblers and a com- 
plete line of foundry equipment for gray iron, 
brass, steel, malleable, car wheel and pipe 
shops; represented by F. A. Rundle, A. H. 
McDougal and B, H. Whiting. 

WILLSON, T. A., & CO., INC., Reading, 
Pa.—Eye protector spectacles for casting 
cleaners; represented by T. A. Willson, G. J. 
Kreuz, G. R. Travis, W. L. Auld and L. E. 
Travis. 


of the Iron Melting Problem’ 


By A W Belden 


normal condition. The varying pres- 
sures due to size of coke, the po- 
sition of pieces of coke with ref- 
erence to other pieces and the side 
walls, the effect of slagging and 


hanging, and other conditions, made it 
impossible to regulate the air supply, 
but the average of all tests approx- 
imated this figure of 1,000 cubic feet 
per minute. The cupola was divided 
into sections, designated A, B, 
C and D, and 2-inch holes were cut 
through the wind box and_ inner 
shell. Through each of these a 1'- 
inch pipe, 10 inches long, was passed. 
The inner end extended 1 inch past 
the inner shell and into the brick 
lining, while the outer end extended 
1 inch outside the wind box and 
was threaded to take a cap adapted 
to fit tightly the gas tubes 
when inserted. On the opposite side 
of the cupola holes were cut at cor- 
responding and fitted 
with 3-inch pipe in a similar manner. 
Through these the temperature meas- 
urements were taken. 
opments made a fifth 
sary. Coke alone was 
iron or flux. 
The tubes 
measuring 


four 


sample 


levels were 


Later devel- 
section 


used 


neces- 
without 


for collecting gas or 
temperature were’ then 
placed in position. About 24 inches 
coke placed 


were upon sufficient 


wood to insure proper kindling. The 


fire was lighted and the coke was 
allowed to ignite and burn until 
the top showed bright. Coke in 
small amounts was added from time 
to time, well above the top. tube, 
each succeeding charge being held 
until the preceding charge burned 
through. After the last small charge 
was added, sufficient time was given 


to insure its burning evenly over the 


whole surface. This was an_ indica- 
tion that the burning was over and 
through the whole bed of coke and 
not localized as sometimes happens 
when proper precautions are not 
taken. The kindling wood was al- 
ways completely burned out before 
adding the last coke. This last 
amount of coke brought the total 


charge up to within 6 inches of the 


charging 
was 


floor. The total charge 
approximately 750 pounds for 
each test. Ten minutes after the 
total charge was added, the blast 
was turned on and continued for 15 
minutes before the test began. The 
reason for allowing this length of 
time was to insure uniform condi- 
tions over the whole fuel bed and 
was decided upon as being more than 
necessary under regular commercial 
practice for the appearance of iron 
at the cupola spout, an _ indication 
that melting had begun. The gas 
collecting tubes were kept cool by 
cold water introduced into the far- 
ther end through a %-inch copper 
tube and passing out through a %- 
inch iron pipe. 


Variations in Samples 


As was to be expected, the samples 
taken at different times showed many 
variations. The flow of the blast 
after entering the tuyeres was prob- 
ably changing during the whole 
period, seeking the easiest means of 
escape inwardly as well as upwardly 
along the lines of least resistance. 
The largest volume undoubtedly 
flowed up the side walls, and this 
as well as the part penetrating to- 
ward the center was more or less 
deflected, depending on the obstruc- 
tions met with. These effects were 
especially noticeable during prelim- 
inary work when coke was charged 
in varying sizes as received. 

A study of the conditions at the 
center line of the cupola, showed 
the practical absence of oxygen at 
all sections, the small amount re- 
corded being within the range of 
the probable error of the method 
of analysis or the chance happening 


of the penetration of some small 
amount of the blast. 
One inch above the tuyeres the 


oxygen of the blast was reduced by 
an amount necessary to form 4.5 
per cent CO., and this formation of 
CO: was rapidly increased in the 
first 6 inches with a corresponding 
decrease in O- and with little CO for- 
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mation. This would indicate a fierce 
burning and a great rise in temper- 
ature. 

The tests indicated that actual 
combustion of the fuel takes place 
around an inverted cone of the fuel 
bed, the apex of this cone being at 


the center in line with the bottom 
of the tuyeres and flaring out to 


the lining at a point 20 inches above. 
The height of the 


melting zone 
above this section is determined by 
the physical condition of the coke 
and the rate of heat absorption of 


the iron. If the coke is porous the 
charges of iron should be small 
to prevent the coke burning out 
and letting the iron down into the 
oxidizing zone before melting is ac- 
complished. If the coke is heavy 
and dense, or if anthracite coal is 
used, the charges may be made large 
as the fuel burns slowly and 
gives time for increased 
At point above this the 
temperature, while still high enough 
to melt iron, is not high enough to 
impart its heat quickly and give hot 


more 
melting. 


some zone 


iron. The passage of this melted 
iron through the lower zones, al- 
though the temperature in these 
zones be exceedingly high, is too 
rapid for the absorption of enough 
heat to materially raise its temper- 
ature and cold iron is the result. 
These experiments confirm the gen- 
eral opinion that the hottest part 
of the cupola is where the lining is 
most burned out. 

An examination of the curves 


which were plotted showed that - the 
highest temperature corresponds with 
that en- 
tirely absent across the whole cross- 
This about 20 
inches above the tuyeres. 


section where oxygen is 


section. section is 


The Melting Zone 

zone is prob- 

drawn through 
carbon 


The ideal melting 
ably inside the lines 
the points of highest 
ide and absence of 
termined from analyses of the gases. 
It is manifestly impossible to 
fine melting to such a zone, and re- 


diox- 


oxygen, as de- 


con- 


sults of these experiments warrant 
the conclusion that the best results 
are obtained if the iron is melted 
at that point in the cupola where 
the highest temperature and = ab- 
sence of oxygen obtain across the 
whole cross-section of the fuel bed. 
This zone on the cupola tested is 
shown to be 20 inches above the 
tuyeres when 1,000 cubic feet of 
air per minute are blown. Under other 
conditions of air this zone will be 
raised or lowered, higher up if the 
blast is increased and lower down 
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if the blast is reduced. Experiment- 
al determination of this point is not 
The out of the 
lining of the cupola is a perfect in- 
dex of this 


nécessary. bellying 


practical 
and is at the point of 


melting zone 
highest tem- 
perature and absence of oxygen. 


must be taken not to 


Care 
melt below 
this zone as the oxygen of the blast 
is not entirely removed and the iron 
will be The 
dependent 
the proper 
lateral posi- 


oxidized or burned. 


extent of this burning is 
below 


the 


upon the distance 


melting and 


fuel bed. 


zone, 
tion in the 


Just below this melting zone, oxy- 


gen is still found at the lining and 
the area of this oxidizing section 
increases as the distance down in- 
creases until the whole cross-sec- 
tion at the tuyeres shows the pres- 
ence of this damaging element. 
Small Charges 

The whole problem of hot iron 
free from effects due to oxygen is 
solved by using small charges even- 


ly distributed on the fuel bed, and 
confining the melting to a few inch- 
es above the point shown by the 
burning out of the lining to be the 
hottest cross-section of the fuel bed. 
If the first charge of iron is so 
placed that melting begins, for exam- 
ple, 6 or 8 inches 


above this cross- 


section and is completed before any 
of the iron gets below this point, 
and the following coke and _ iron 
charges are so regulated as to main- 


tain this melting zone, the best pos- 
sible results will be obtained. 

It is further pointed out by these 
experiments that the upper 
tuyeres is not necessary, but a posi- 


use of 


tive detriment to the production of 
the best iron. The introduction of 
air into the fuel bed above the tuy- 
eres, even though in small amount, 
increases the liability of injurious 
effect from oxygen and serves no 
useful purpose. The increased _ ton- 
nage supposed to be due to the use 
of upper tuyeres can be just as eas- 


blowing in 
the 


accomplished by 
the bottom 
volume of 


ily 
through 
proper 


tuyeres 


alr. 


A carload of foundry equipment re- 
the 
the 


shipped by Osborn 


Cleveland, to 


cently was 
Mfg. Co., 
Nacional 


Compania 


Esmaltadora, City of Mex- 


ico. 


The shipment consisted of two 
jolt-ramming molding machines, one 
sand mixer, two geared crane ladles, 
two portable core ovens, swinging 


grinders, two fuel-oil burners for dry- 


ine molds and lighting six 


steel wheelbarrows, etc 


cupolas, 
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Oxy-Acetylene Welding of Copper 
and Its Alloys 


In a paper on “Autogenous Weld- 
ing by Means of Oxygen and Acety- 
lene of Copper and Its 
Alloys, and of Aluminum,” read at 
the autumn meeting of the _ Insti- 
tute of Metals, Prof. F. Carnevali 
described a series of 


Principal 


experiments on 


the oxy-acetylene welding of cop- 
per, brass, bronze and aluminum. In 
the case of copper and its principal 


alloys, the author showed that rapid 
heating and _ sudden 
metals modify their 
mechanical properties, 
within them detrimental strains 
structural alterations. In _ the 
of copper there is an average reduc- 
tion of 50 per cent in the 
to resist fracture, and an 
of about 30 per cent in 


fusion of the 


physical and 
developing 
and 


case 


ability 
increase 
brittleness, 


the ductility being reduced to about 
one-tenth of the original. In the 
bronzes and brasses the deteriora- 


tion in the mechanical properties in- 
creases directly with the 
the the constituents of 
the alloys. Alloys made up of sev- 
eral constituents may be 
after welding, by heat 
The author maintained that this 
method of welding copper and _ its 
alloys is limited to small machinery 
parts which are not subjected to se- 
mechanical the 
that 


increase in 
number of 


improved 
treatment. 


stresses. In 
stated 
but 


vere 
case of aluminum, it 
the effects are analogous, 
marked. The homogeneity of 
weld zone is increased 
ing and reheating to 450-500 degrees 
Cent., and the copper 
facilitates oxidation. If carried out 
cautiously, this 


said to be 


was 
less 
the 
by hammer- 
presence of 
method of welding 
aluminum is capable of 


extensive application. 


Annealing Coinage Al'oys 


At the autumn meeting of the 
Institute of Metals, T. Kirke Rose 
read a paper entitled “The Annealing 
of Coinage Alloys.” The softening 
caused by annealing the pure metals, 


gold, silver, copper, nickel, etc... was 
studied with the scleroscope \fter 
annealing the hardened metals and 


alloys at varying temperatures and 
for different 


periods of time, it was 
found that annealing begins almost 
imperceptibly at moderate tempera- 
tures, and that the alloys change 
from the hard to the soft state in- 
stantaneously at the high tempera- 
tures. Pure gold can be_ softened 
in a few seconds at 200 degrees 
Cent Alloys generally require 
higher temperature for annealing 


than their constituent metals. 








Molding Large Cast Steel Gears By Machine 


Details of the Practice of the Scullin-Gallagher Iron & 
Steel Co.—Physical Properties of the Metal for Gears 


AST steel is 
large gears 
strength, 
sisting qualities. 


for 


its 


well adapted 
account of 


and 


on 
density 

The production of 
cast steel gears in the United States 
increased. tremendously during 
the past few years and a comparative- 


wear-re- 


has 


ly short time ago the large sizes of 








mechanism similar to that used 
on a gear-cutting or milling machine. 
Even when the teeth of the gears 
are to be machined those molded me- 
chanically are preferred. The greater 
accuracy in the latter case reduces 
the amount of surplus metal which 
it is necessary to allow and which 


ing 











FIG. 


wheels made today would have been 


considered impossible. The Scullin- 
Gallagher Iron & Steel Co., St. Louis, 
has installed equipment for 
the production of cast steel gears and 


has 


special 


recently turned out some excep 
tionally large work. lig. 3 shows a 
heavy split gear cast in one piece, 


weighing 18,000 pounds. 


spider, 


The hub and 
made of 
equally and 
bolted to the lugs on the rim. 


which 
almost 


are cast iron, 


are heavy are 


Gears of this size are frequently 
without being ma- 
chined and it is therefore, 
that the accurately 
done in order that the teeth may have 
the proper 
properly 


accurate 


placed in service 
necessary, 
be 


molding very 


and size 


spaced. In 


shape and bi 
order to | 
size the Scullin 
& Steel Co. has in 
stalled the molding machine illustra 


mak? 
gears of any 


Gallagher Iron 


ed in Figs. 1 and 2. The machine no‘ 
only cuts down the olding tim: 
but aids in the production of cast 
ings which are much more accurat 
than those which could be made by 
hand molding. The form of the 
teeth molded by the machine is th¢ 
oretically correct; also they are ac- 
curate in size.and spacing, the ma- 


chine being provided with an index- 


1—MACHINE-MOLDING AN 


8-FOOT 





counterbalanced arm, A, carrying the 
tooth block, 8B. The latter © slides 
vertically in gibs at the end of the 
arm. It also slides horizontally, this 
motion being controlled by the lever, 
L, which is operated when the block 
s drawn from the mold. If the gear 
is less than 8 feet in diameter the 
mold is placed on the revolving ta- 
ble, as indicated in Fig. 1. The ta- 
ble is rotated by the indexing mech- 
anism, M, which is_ provided’ with 
change gears for any number of teeth 
and any diameter. If the gear is 
more than 8 feet in diameter 
arm, A, is removed and the 
arm, D, is pivoted on the 

The tooth block is fast- 
ened to this arm, which has a hori- 
zontal motion, as indicated at WN. 
The flask in this case remains sta- 
tionary, the arm being swung on the 
pivot, P, and spaced by means of the 
indexing mechanism, M. 

The tooth block, which is remov- 
able, consists of an accurate pattern 
of one tooth and space. In making 
the mold the flask is set in position 
and the bed is swept. If the gear is 
shrouded the lower shroud is swept 


the 
supple- 
mentary 
post, P. 





FIG. 2—MACHINE-MOLDING A BEVEL GEAR 
must be removed by the cutting ma- with the bed, the upper shroud be- 
chine. On a large gear the saving ing formed by a core. The teeth are 
in time in machining often amounts then molded, one by one, using the 


to 50 per cent between good machine- 
molded blanks and those produced by 
ordinary hand 

The machine, 
Fig. 1 
Fig. 2, a bevel 
supporting 


work, 
which is 
, molding a 


shown in 
spur and in 
of a 


with a 


gear, 
gear, consists 


column, C, Fig. 1, 


tooth block and indexing mechanism 
as described, the sand being care- 
fully tucked-in around the block each 
time in order to insure a properly 
rammed, accurate mold. In the case 
of a bevel gear, as shown in Fig. 2, 


the bed is swept as for a spur gear 
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and a specially formed tooth block, 
T, is used. The back and face of 
the bevel gear are formed by wedge- 
shaped dry sand cores, one of which 
may be seen in place at R, Fig. 2. 
In all other respects, the molding of 
spur gears and bevel gears is similar. 


After the gears are molded, the 
tooth forms are nailed, as indicated 


in the illustrations, and the flasks are 
removed and placed in a drying oven. 
Special, circular cast iron flasks pro- 
vided with trunnions are used. When 
properly dried, the flasks are removed 
from the oven and are placed on the 
floor where they are to be poured. 
The annular gate and core print, Fig. 
5, are swept out of the floor. The 
mold is covered with slab cores and 
the lugs, shown in Fig. 
formed by cores. If the gear is to 
have a cast steel center, the hub and 
arms also are formed with dry sand 
cores. 


3, also are 


Closing the Mold 


After all the cores are set, heavy 
cast iron plates, about 1 inch thick, 
are placed around the periphery oi 
the mold, as shown in Fig. 5. These 
plates are made in sectors for con- 
venience in handling and have holes 
cored out for the four risers con- 
necting with the rim of the gear. A 
heavy, cast steel spider, C, 
Fig. 5, rests on the plates to hold 
them in position. The cross is con- 
nected by binders to the drag. 


cross or 
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fore, fed into the mold at a large 
number of points and there is no 
danger of unequa! contraction due 


to one portion of the casting becoming 
hotter than another, 

The molding machine illustrated in 
Figs. 1 and 2 was designed and built 
by the Fulton Iron Works, St. Louis. 
To mold the 8-foot gear 
Fig. 1, the services of 
10 hours 


shown in 
for 
hours 
additional labor by two men is necessary 
the prepare it for 
pouring after the teeth have been mold- 
ed and dried. 


two men 


are required, and five 


to finish mold and 
The 15-foot gear shown 


in Fig. 3 was molded in 20 hours by two 


> 
ryt 


in tensile strength and elasticity. In 
fact, the results obtained by this con- 
cern indicate that the generally 
claimed theories regarding the rela- 
tion between carbon content and ten- 
sile strength in steel castings are fal- 
lacious. The metal the 
shown in Fig. 3, for instance, 
it is claimed, has an ultimate strength 
of 73,360 pounds per square inch, an 
elastic limit of 36,530 pounds, 2n elon- 
gation in 2 inches of 35 per cent, with 
a reduction in 


poured in 
gears 


area of 61.5 per cent, 
the carbon being only 0.18 per cent. 
The metal also contains 0.33 per cent 


silicon; 0.021 


per cent sulphur; 0.025 














Pod = 








FIG. 4—A CARLOAD OF LARGE 


AND 





FIG. 


3—FIFTEEN-FOOT, 
TWO OF 


18,000-POUND, 
THE 


The casting is poured from one run- 


ner, which connects with the circu 
lar gate through two channels, as 
shown in Fig. 5. The metal enters 
the mold from the circular runner 
through several sprues, 16 usually 


being employed. The metal is, there- 


THE FOUR SHRINK-HEADS ON 





MACHINE-MOLDED STEEL SPUR GEARS. 
THE RIM ARE SHOWN AT 
RIGHT 
men, 10 hours additional time being 
required to finish it. 

The Scullin-Gallagher Iron & Steel 
Co. pays special attention to the 
quality of metal used in large gears 
and other work. The steel is low in 
carbon, but at the same time, high 


GEARS, SHOWING 


PACKING 


THE METHOD OF BLOCKING 


per cent phosphorus 
manganese. The 
ures are an average of 
tive heats poured into gears and 
other steel cdstings at the plant of 
the Scullin-Gallagher Iron & Steel Co. 


The tests were made by the Washing- 


0.720 


following 


and per 
cent fig- 


nine consecu- 


ton University at St. Louis: 
Ultimate strength, pounds 67,544 
lastic limit, pounds 33.877 
; Per cent. 
Elongation ; + eee 
Reduction n area 56.8 
Carbon : ).168 
Phosphorus 0.023 
Sulphur 0.024 
Manganes 0.743 
Sitcon 363 
Making if he Steel 

These results are obtained chiefly 
by working the metal rapidly. The 
open-hearth furnaces are driven at a 


much higher rate of speed than us- 
ual, it being customary 


30-ton 


to pour three 


heats per day irom each fur- 
nace, the raw material averaging 1 
per cent in phosphorus. This, of 
course, involves high temperature 


and, although no measurements have 
been made, it probably averages close 
to 3.100 Fahr. The 
re reversed every 12 to 13 
in order to 


degrees valves 
minutes 
temperature 
the checker 


maintain the 


and avoid burning out 
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brick. In spite of the speed with 
which the charges are handled, a long 
life is claimed for the 


many as 500 heats having been taken 


furnaces, as 


off before complete repairs were neces- 
The oil consumption is 
moderate, averaging about 32 gallons 
per ton of steel. This may be con- 
pared with 38 to 42 gallons which is 
an average value from eight furnaces 


sary. also 


given by Bradley Stoughton in the 
“Metallurgy of Iron and Steel.” 
Furnace Operation 
Taking out the heats rapidly not 
only involves careful furnace opera- 
tion, including special attention to 


handling the charges, but necessitates 
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the practice followed in large, 
primary steel piants. This, it is es- 
timated, wouid considerably increase 
the number of heats which it is pos- 
sible to obtain daily from each fur- 


nace. 


with 


The Deoxidation of Copper and 


Its Alloys* 


By Percy Longmuir 

commercial copper castings 
contain appreciable quantities of zinc, 
added as a deoxidizer and for this pur- 
pose a smaller quantity than is usually 
used would suffice, if the zinc were 
added in a certain manner. The 
method consists of melting the copper 


Many 













































































equally efficient and rapid work in under a cover of charcoal and then to 
— 
FIG. 5—SKETCH SHOWING ARRANGEMENT OF GEAR MOLD, SHOW- 


ING METHOD OF 
he foundry. Microscopic 


l inspection 
has 


shown that the low carbon, high 
tensile strength steel of the character 
described, differs from ordinary steel 
in density, due to a difference in 
molecular arrangement. It is strong- 
er than the common product and 
more like ingot iron. The manage- 
ment of the Scullin-Gallagher Iron 
& Steel Co. believes that further 


benefits may be derived by increasing 
the speed otf working, by operating 2 
blast furnace and charging hot metal 
direct to the 


accordance 


furnace in 





GATING AND CLAMPING 


flare it with the zinc. This is accom- 
plished by pushing a piece of warmed 
the bottom of the crucible of 
melted copper and holding it there with 
the tongs until it has entirely volatilized. 

About one-half of one per cent of 
zine is sufficient when used in this man- 
ner. The oxygen of the copper passes 
ever to the zinc and as the temperature 
of the molten copper is above the boil- 
ing point of the zinc, the vapor of the 


*Abstract of the presidential address pre- 
sented at the annual meeting of the Shef- 
field Branch of the British Foundrymen’s 
Association. 


zinc to 
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zinc passing up through the copper 
carries the oxide to the surface of the 
metal. 

A favorite deoxidizer is phosphorus 
in the form of 15 per cent phosphor- 
copper. An addition of one per cent 
to copper gives a theoretical phosphor 
content of 0.15 per cent. The actual 
amount of phosphorus remaining in 
the metal would depend upon the 
amount of oxygen present. Manganese 


and silicon act in a similar manner to 


phosphorus, and can be procured in 
either the iron or copper form, the lat- 
ter being used for copper and the 


former for alloys in which the intro- 
duction of iron is not disadvantageous. 

In the case of nickel, the oxide is 
tenaciousy retained by the metal. When 
making castings the metal must be de- 
oxidized before pouring and the most 
suitable agent is manganes¢, added as 
80 per cent ferro-manganese. If the 
iron introduced is objectionable, then 
magnesium or metallic manganese, as 
produced by the thermit process should 
be substituted. Not only must nickel 
be deoxidized when used alone, but 
also when employed as a constituent of 
alloys such as German silver, and in 
nickel steel. The distinctive character- 
istics of copper and nickel are that 
they are readily oxidized, and the ox- 
ides formed remain in the metal. Met- 
allic tin unites with oxygen at low 
temperatures and readily reduces copper 
oxide, the resulting oxide of tin being 
retained by the alloys. When an alloy 
containing zinc is remelted a certain 
amount boils away or volatilizes, and 
the vapor burns into oxide when it 
reaches the air. Loss of zinc is a func- 
tion of the temperature reached, and 
not of the amount present in the alloy. 


This is illustrated by the following 
table: 
Zinc 
present 
Highest in the Loss 
temperature, casting, of zinc, 
Alloy. degrees Fahr. percent. per cent. 
Red brass... 2386 10. 28.6 
Yellow brass. 2160 26.0 26.1 
Gun metal... 2144 1.8 27 
Muntz metal. 190) 40.5 19.0 
Physical Properties 
Given the right composition, correct 
treatment in melting, with due refer- 
ence to oxidization, and a_ properly 
formed mold, it would be natural to 


expect that the highest physical prop- 
erties would be attained, of which the 


composition is capable. This is not 
always realized and sometimes under 
apparently identical conditions, the 


properties of the castings will vary con- 


siderably. For example, five series of 
tests from five phosphor-bronzes of 
identical analyses gave a maximum 


stress ranging from 19 to 26 tons, and 
an elongation varying from 19 to 50 
per cent. 

















The Eight-lIhnlour Shift in the Steel Foundry’ 


Gratifying Results Obtained in Open-Hearth Furnace Opera- 
tions by a Change from the 12-Hour to the 8-Hour Shift 


T WILL doubtless be granted that, 
on account of recent agitation con- 
cerning the long hours of employ- 
ment almost universally obtaining in 


certain departments of steel works 
and blast furnaces in the United 
States, a frank discussion of this 


question in the sessions of this asso- 
ciation, whose membership includes 
many steel founders who employ the 
12-hour shift on their furnace plat- 
forms, is in order at this particular 
time. 


Congressional Inquiry 


You aware of the public at- 
tention now being given to this ques- 


tion, partly through which 


are 


articles 
have appeared in the popular maga- 
zines, and more especially because of 
congressional inquiry. Certain lead- 
ers in the world of iron and _ steel 
have lately testified before the senate 
the 
for continuous operation of steel and 
blast furnaces requiring attention of 
attendants for every hour of the day 


committee concerning necessities 


for every day of the week, and have 
endeavored to describe the nature of 
the duties devolving upon these men. 
I am frank to say that the .testimony 
given upon the latter point by some 
captains of industry has amused me, 
as it doubtless has many others, by 
its mis-statement of facts, possibly 
due to incorrect knowledge of work- 
ing conditions. 


As employers of labor, we must 
look this question squarely in the 
face, realizing, if we do not under- 


stand as well as a layman may, the 
nature of work require of 
for 12 hours 
of the week, 


we men 
per day for seven days 
it is high time that we 
fully inform ourselves, and further, 
that ascertained those facts, 


we will by no means benefit ourselves 


having 


by attempting to disguise conditions 
The question of the long shift, 
as it concerns the foundrymen, crys- 


tallizes into a consideration of the 
melter and his furnace helpers, and 
has to do with the steel foundry. 


I assume it to be unnecessary to set 
forth in any sort of detail the na- 
ture of the steel-maker’s occupation. 
The work is distinctly arduous, 


*Presented at the Buffalo meeting of the 
American Foundrymen’s Association. 


physically and mentally, carries a re- 
sponsibility which puts a man’s 
nervous system in frequent high ten- 
sion, and is especially trying on the 
physical system during the summer 
months. It can, however, be truth- 
fully stated that the difficulties of the 
work are not constant but periodic, 
also that the Sunday shift in the steel 
foundry (not necessarily in the steel 


mill) is a very easy one. A _ fur- 
naceman may have a_ considerable 
interval of comparative relaxation, 
when his furnace and heat respond 
nicely to his manipulation, and 
weather conditions prevail which do 


not make the working temperature a 
hardship. And again he may, in 
spite of all the experience and skill 
at his command, have about as try- 
ing and exhaustive a day’s_ work, 
without intermission and for several 
days in succession, as one can readily 
imagine. This latter fact being ad- 
mitted, one can understand why our 
legislators are putting the furnace- 
man’s occupation under scrutiny, in 
the interest of humanity. It may be 
claimed, and with some degree of 
truth in certain instances, possibly, 
that all of this interest has not been 
stimulated by humane motives, but 
for political reasons. But, disregard- 
ing the ulterior motives of the ever- 
present demagog, and analyzing this 
question conservatively, it must be 
apparent to us that a few more years 
may see legislation honestly con- 
ceived that will put an end to the 
12-hour shift for the steelmaker. 


Opposed to the 12-Hour Shifts 
This paper does not purport to 
deal with the humanitarian side of 
the issue. 3ut without stating in 


brief my own convictions, it might be 
claimed that I evade that phase of 
the question. Not wishing to invite 
such a criticism, at the risk of be- 
ing superficially regarded as voicing 
an opinion, which, if maintained by 
those of greater influence than my- 
self, should be cried down as inimical 
to large and important iron and steel 
interests, I do not hesitate to state 
belief in the absolute injustice, 
humanely speaking, of the 12-hour 
shift on the furnace platform. | 
trust that I shall not be classified 
as a Socialist for having such a con- 


my 


By R A Bull 


viction. The question must be de- 
cided neither from the viewpoint of 
the plutocrat nor that of the walking 
delegate, and I claim to have formed 
my conclusions after consideration 
of the question from a conservative 
standpoint, and after many years of 
personal observation of working con- 
ditions surrounding the furnaceman’s 
work. Furthermore, to offset any 
suggestion of bias, let me say that 
I do not now hold, and never have 
held, a union card, active or 
orary, issued by any labor organization. 


hon- 


The 8-Hour Shift Instituted 


The with which I am 
associated some time ago inaugurated 
three 8-hour shifts as applying to the 
furnace and boiler crews, both of 
which had previously worked 12-hour 
turns. 


company 


It had been my opinion, and 
that of my immediate superior, that 
such a revision of our working sched- 
ules in these departments would be 
accompanied with so much more effh- 
cient handling of the furnaces that 
if the rates per hour were reasonably 
increased to remove the natural dis- 
inclination of the men to receiving 
only two-thirds of their former 
monthly income, the final result 
would show economy. This was the 
purely business side of the question, 
whose humanitarian aspects received 
our first consideration. A_ careful 
adjustment of wages planned 
which yielded an increase per hour 
of 22 per cent to the first helpers, 
18 per cent to the second helpers, 
and 16 per cent to the third helpers. 
Even the door boy was included in 
the scheme, and was to receive an 
advance of 19 per cent per hour. The 
boiler firemen were to be increased 
19 per cent per hour, and the coal 
passers 14 per cent. It should be 
borne in mind that none of the men 
affected had asked for a change in 
the shift hours, or an increase of 
wages, nor had any plant in our 
vicinity any such change in contem- 
plation. 


was 


Permission of our principal exect- 
tive officers was obtained to inaugu- 


rate the new plan, and when it was 


put into effect, it came as a glad 
surprise to the various erews. No 
inducements were offered them to 


render more efficient service, mor was 
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any suggestion made that we pro- 
posed to keep comparative data. 


But it was an easy matter to make 
comparisons because had 
ter registering within one-half of 1 
per cent of accuracy by careful test, 
on each open-hearth furnace line to 
record the fuel oil consumption; a 
magnetic recorder to indicate the 
frequency with which the furnace 
burners were reversed, a system by 
means of which all extra pig iron 
used in each heat was weighed and 


we a me- 
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following, were taken as those best 
for comparison, because working con- 
ditions for these two periods were 
as nearly identical as could readily 
be found in our plant. The melting 
stock, the fuel oil and the boiler 
coal were of uniform quality through- 
out, so far as the same grades or 
brands of these materials may possi- 
bly be. The demand made upon each 
250-horsepower boiler under fire was 
practically the same in each case, 
the air load being steady, but the 





hours of $19.50. On 
second fireman and 
shifts one head 


8-hour shifts, from 


fireman, one second 





Comparative Economies of the 8 and 12-Hour Shifts. 


Open-Hearth Furnaces. 


shift. shift. 
Average amount of extra pig iron charged per heat, pounds... 556 424 
Average amount of fuel oil consumed per heat, gallons....... 1,275 1,138 
Average amount of fuel oil consumed per ton of metal charged, 

SE Pe Oe ee I re re er ey a 55 49 
Average number of cracked castings per heat, per cent...... 0.49 0.37 
Average of longest intervals between reversals of burners dur- 

ae LE ROUl ORNOGS, “THIMMGCB 65.6303 rsp <6 Gs ss ea piee ees 26.7 
Average of chemical analyses of all heats 

CRT, “ET OOUIRRE ioe soi 5.5 oo kins nin hen ee ais oven edhe wactebee Correct Correct 

Phosphorus, per cent 0.011 0.011 

een ae, a oareieik,a oka hs ois le aS S ae ee ee 0.022 _ 0.022 

DEMO RRERE, DEE CORE ina oe6 0526 6'¥.65%.5 50 0 6G i0 os besa sae ORR 2 pts. under Correct 

PaReN ARNOS MEPEE 6 og 5d Was cin es yo 6 wkasse a 4 OOS ew kes ae oe 1 pt. over Correct 
Maximum phosphorus in any heat, per cent...........cce00- 0.022 0.918 
Maximum sulphur in any heat, per Cent... ...cccesscvecvescs 0.025 0.025 
Average physical tests of all heats: 

Yield point per sq. im., per cent, OVE... 2.6. .2s ce cccwsce 13.0 i3.3 

Tensile strength per sq. in., per cent, OVEr.....s....se0e 5.9 5.8 

DAGON A 2 80s, DUNS. DUET. ois cscs 06 ce essa seas ous 4.6 4.1 

Rencton OF ASER, HOINtE MVETS 658 sock 05cas acs swuisneaibs 7.9 Ye 3 
Minimum physical tests of any heat. (Not combined results 

of one bar, but individual minimums of results covering 

all bars.): 

Weeld point per “q.. 4h, per cent, Whder. 6.c6..6 0s. side 2.5 7.7over 

Tensile strength per sq. in., per cent, under............ 4.7 1.4 

Pieemenonr 16 2 i.,)  MONME BABES 5. cc cwansntd ene oes 5 3 

Reaches Of StlA, OOMt1E GREET s «0 05s asesiccccceced sav ees 8. 7.6 

The term “point”? means a hundredth of one per cent where analyses are re- 
ferred to, and elsewhere 1 per cent, but in all cases it refers to differences from 
works standard, being found by simple subtraction. In no case does it indicate 
relative or proportionate results. Where such are shown they are indicated by “per 
cent” followed by “over” or “under”. “Over” and “under” mean_ respectively 
results more or less than those desired by plant requirements, and we have no 
references to A. S. T. M. standard specifications, the requirements of which are 


fully met in all the minimum results obtained under the 8-hour shift. 


centage’*’ means exactly the composition desired, lowest possible content of phos- 
phorus and sulphur demanded by plant requirements. 
Boile Room. 
Twelve Eight 
hour hour 
shift. shift. 
Number of times when steam pressure fell below 110 pounds......... 77 42 
Number of times when steam pressure fell below 105 pounds......... 9 3 
Number of times when steam pressure fell below 100 pounds......... l 0 
Operating Expense for Boiler Room Labor. 
On 12-hour shifts, from 6 a. m. to 6 p. m., one head fireman, two second fire 


men and two coal passers were employed; and from 6 p. m. to 6 a m. 
fireman, one second fireman and one coal passer, at total expense per day of 24 


p. 
two coal passers were employed; and on each of the other two 
fireman 
a total expense per day of 24 hours of $19.12, or 38 cents less per day of 24 hours 


Twelve-hour Eight hour 


“Correct per- 


one head 


7 a.m. to 3 m., one head fireman, one 


and one coal passer were employed, at 








divided into three 8-hour shifts, despite the increased wages per hour. 
recorded, a recording pressure gage electrical load extremely intermittent 
to show the steam pressure main- for the entire eight weeks, a chronic 
tained in the boiler room, and finally condition which in our case militates 
the chemical analyses and physical greatly against a desired uniformity. 


tests customarily made for every heat 
to determine the relative qualities of 
the product. 

Before studying the comparative 
record, permit me to state for your 
more intelligent consideration the 
various showings, a few important 
facts. The first four weeks prior to 
the change, and the 


of 


first four weeks 


of 125 pounds of steam 
The practice on the open- hearth 
platform had obtained for years of 
reversing the burners every 20 min- 
utes when a furnace was charged, 
and every 30 minutes when empty. 
It was, of course, the object to make 
the least possible additions to the 
percentage of pig iron charged, and 


pressure. 
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the furnacemen were required to ex- 
ercise such judgmettt“jn this respect 
as would keep the amount of extra 
pig within reasonable bounds, and 
as low as possible. Naturally ‘they 
were also expected to keep the burn- 
ers nicely adjusted and to maintain 
the proper temperature of the bath 
at the lowest possible oil consump- 
tion. 

The furnaces were basic, and 47,000 
pounds of metal were charged per 
heat. The shift hours under the 
old plan had been from six to six; 
under the new arrangement they are 
from 7 a. m. to 3 p. m., 3 p. m. to 
1l p. m, and 11 p. m, to 7 a m.,, 
these being the most convenient be- 
cause of local conditions. The crews 
change their shifts the first day of 
each week, thus giving every three 
weeks, the full daylight turn to each 
crew. Having made the above points 
clear, I will refer to the accompany- 
ing comparative record, which con- 
tains certain results not shown as 
actually found, but indicated in a 
manner sufficient for ready compre- 
hension. 


Gratifying Results of the 8-Hour Shift 


.It will be readily understood that 
we were greatly gratified at the 
comparison, which indicates a more 
economical and efficient manipulation 
of both open-hearth and boiler fur- 
naces. It will be observed that the 
differences in most cases are slight, 
but the pleasing and important fea- 
ture is that the essential ones are in 
favor of the short shift. If we had 
had suitable means of weighing our 
coal as it was stoked, we could have 
elaborated our boiler room records, 
for we had on our boiler line a water 
meter, and on our feed water heater 
a thermometer, to indicate the evap- 
oration. But we did not have at 
hand convenient facilities for exactly 
determining our coal consumption. 
It was not to be expected that the 
greatest improvement would take 
place immediately after the change, 
and had all, working conditions been 
some months afterwards 
the same as they were previous to 
the adoption of the 8-hour shift, 
there could have been made a fairer 
comparison. Certain important work- 
ing conditions having changed, it 
was advisable to compare periods 
as indicated. But it is interesting 
to know that in those instances 
where conditions remained constant 
there was a noticeable improvement 
the second month as compared with 
the first month after the new sched- 
ule was in force, as, for example, 
the reduction in the average amount 


practically 
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of extra pig iron charged per heat, 
from 424 to 137 pounds. 

I do not know if any such com- 
parisons as those made the basis of 
this paper have heretofore been made 
in a similar fashion. It is quite 
possible that the idea has some de- 
gree of novelty in certain of its de- 
tails, for, notwithstanding the crit- 
icisms recently directed against the 
12-hour shift, its prevalence is_ still 
almost universal in furnace operation 
in this country. I feel satisfied that 
any careful comparison along the 
lines indicated by the record shown 
would convince any steel manufac- 
turer of the wisdom of operating 
with three 8-hour shifts, purely from 
an economic standpoint. Speaking 
for the people with whom I am asso- 
ciated, we are greatly pleased over 
the change. I can speak for the 
men in the same terms, for our fur- 
nacemen are enthusiastic in their 
praise concerning the new plan, and 
there is no small amount of satis- 
faction in the knowledge that we 
have done a humane thing. It may 
be argued that, while the demands 
of humanity and economy are ad- 
mittedly strong on the furnace plat- 


form, in favor of the 8-hour shift, 
its adoption is unwise there because 
of the effect it might have upon 


workmen in other departments, where 


the 9 or 10-hour day is at present 
prevailing, and where conditions 
would. not commercially permit the 
universal S8-hour day. But  condi- 


tions in a steel foundry cannot be 
found in any other department that 
are at all similar to those found 
around the furnaces, and that fact 
is apparent to molder, patternmaker, 
coremaker, machinist, electrician, or 
any other mechanic. Any argument 
which can be so readily met must 
fall, and its best answer is found 
in the fact that its adoption in the 
plant whose experiences have in a 
way been here described, has resulted 
in no tendency towards the demand 
for an €8-hour day of 
the skilled trades represented in our 
organization, after the lapse of suf- 
ficient time to make such a move- 
ment at all probable as a result of 
the precedent. 


among any 


The Change is Justifiable 


Therefore, viewed from any con- 
ceivable angle, I claim the change 
is justifiable, and you will do well 
to make it, so far as your open-hearth 
furnaces are concerned. As to your 
boiler firemen, each operating head 
must decide for himself. In our par- 
ticular case it appeared to be, and 
finally proved to be, advisable from 
every standpoint. Conditions in cer- 
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tain other boiler rooms are very dif- 
ferent from ours, practically the en- 
tire evaporation taking place during 
the daylight hours in many of them. 
Since the results are of some inter- 
est, however, I have included the 
comparisons made in our power plant. 
Reverting finally to consideration of 
the steelmaker, whose performance 
under both schedules is made the 
burden of this argument, the basic 
principle is absolutely sound, and 
rests on the incontrovertible fact that 
you cannot expect any man to give 
you the best that is in him when you 
keep him employed without intermis- 
sion for 12 hours per day, seven 
days per week, at work making a 
heavy demand upon his mental and 
physical powers, under conditions of 
high temperature such as obtain on 
a furnace floor. To best 


expect re- 


sults under such circumstances is 


folly. 


The Wearing Qualities of Bronzes 


In a paper presented before the 
sixth congress of the International 


Association for Testing Materials, A. 


Portevin and E. Nusbaumer gave the 
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The results of the tests showed that 
the bronzes containing no phosphorus 


improved in wearing qualities with 
increased tin percentages up to 10, 
above which the wear became con- 
siderable, the influence of the _ tin 
being particularly injurious in cases 


where strong pressure is applied. The 
introduction of phosphorus, it was 
found, produced a rather curious ef- 
fect. While the phosphorized bronzes 
of low tin content wear rather 
than the bronzes 
the phosphor- 
ized bronzes containing more than 10 
per cent tin are decidedly less sub- 
ject to abrasion than the correspond- 
ing non-phosphorized bronzes. 


The of phosphorus, 
therefore, produces an average bronze 
in which relatively considerable varia- 
tions in the tin content are 
companied by more than rather feeble 
variations in the corresponding wear, 
although the wear remains 
tionate to the content of tin. In the 
course of the experiments a very in- 
teresting phenomenon came to light 


more 
non-phosphorized 


of same composition, 


introduction 
not 


ac- 


propor- 


in the case of certain of the bronzes. 
It was noted that the wear after be- 














ANALYszes OF ALLoys TESTED 

Copper, Tir Phosphorus, Lead, Iron, Zinc, 

per cent. per cent per cent, per cent, per cent, per cent. 
91.12 yee CO ee 0.12 0.15 2.68 
88.31 = seer te trace 0.31 2.40 
84.45 cs ee, T 0.23 0.04 1.22 
80.22 fy yes, trace 0.13 0.43 
94.80 5.08 See i (iti(‘é‘ilkw MO ee ee ee 
89.54 10.02 Seen | © «peace 0.05 0.21 
85.45 14.42 oa. ~—Cti‘(‘i 0.05 trace 
80.11 19.79 Gime c- “Sense 0.08 trace 

results of an investigation conducted ing normal at first, suddenly striking- 


to determine the influence of chemical 
composition on the wear of bronzes. 
Electrolytic copper and commercially 
pure tin were melted and alloyed in 
various proportions in plumbago cru- 
the into 
test bars in sand molds, and from the 
test taken and 
tested by means of an abrasion mill. 
The 


based 


cibles, and metal was cast 


bars specimens were 


principle of this apparatus is 
the the 


friction between the specimen and the 


upon determination of 


circumference of a polished wheel re- 
volving at high speed in an oil bath. 
A lever the 
with the pressure of a known weight, 


bears against specimen 


and as this lever descends in accord- 
ance with the wear of the specimen, 
the latter factor can be determined 
with the aid of a micrometer screw. 
The speed of the wheel of the ma- 
chine was always 3,200 revolutions per 
minute, and each test was continued 
for 2,000,000 turns. To lubricate the 
friction wheel a high grade automo- 


bile oil was used. The analyses of 
the alloys tested are given in the ac- 


companying table. 


ly diminished, dropping. almost to 
very rapid rate, and the 
experiment being carried further than 
usual, three 
turns, specimen 
and 
and 
the 


found 


zero ata 


four million 


would 


after 
the 
way 


or 
suddenly 
give wear away with great 


considerable in- 
this 


consist 


rapidity, after 
vestigation 
effect 


formation 


curious 
the 
worked 
until it 
wear be- 


cause of 
to 
skin of 
resisted 
through 


was in 
of a 
which 


cold 
bronze, wear 


was cut when the 


came extremely rapid. 


The Crucible Steel Casting Co., 
Lansdowne, Pa., and Deere & Co., 
Moline, Ill., contemplate the installa- 
tion of making 
at their The type of 
furnace to be installed is either the 
Roechling-Rodenhauser or the Kjellin 
induction. The United States and 
Canadian agencies for this furnace will 
be handled hereafter Siemens & 
Halske, 90 West New York 
City, and the furnaces will be manu- 
factured in the United States. 


furnaces for 


plants. 


electric 
steel 


by 
street, 








Open-HMlearth Furnace Design and Manipulation’ 


How the Various Areas and Dimensions of a 25-Ton Furnace 


Were Proportioned and the Wonderful Results Obtained 


HILE considerable has been 

Vy published about open-hearth 
furnaces with respect to gen- 
proportions and _ outline, 
can be found very. little on 
finements and that 
important the 
manipulation life of a 


eral there 
the re- 
details play a 


very part in up-keep, 


and basic 
Instead of 
comparisons of different types 
and kinds of open-hearth  fur- 
naces, this paper will be confined to 
a description the 
and main dimensions 
of the 25-ton basic open-hearth fur- 


open-hearth furnace. 


and proportions, 


areas various 


naces that are now in operation in the 


made before the furnace 
down for repairs was as follows: 
Initial run of furnace No. 1, 403 
heats; second run of this furnace is 
now over 609 heats, and the indica- 
tions are that it is still good for at 


least 40 or 50 more heats. 


shutting 


The ini- 
tial run of furnace No. 2 was 573 
heats, and the second run of this 
furnace was 401 heats. 
Designed for Oil or Gas 
These furnaces were designed for 


the use of either fuel oil or producer 
gas, but up to the present time, they 


By John Ploehm 


action. For a 25-ton heat, the bath 
is neither shallow nor deep, but 
what would be called a medium 
depth, which seems to give better, 
quicker and more uniform quality of 
metal than either a shallow or deep 
bath. The depth of bath 
ton heat is approximately 
inches. 


for a 25- 
16 to 17 
The area of the hearth is 
260 square feet, which allows a trifle 


more than 10 square feet per ton. 


The general outline and dimen- 
sions of the hearth are shown in 
Fig. 1. At the port ends, it will be 


noted that there is no dog-house or 
monkey, these being omitted by us- 




































































steel foundry of the Bettendorf Axle have been operated entirely on fuel ing water-cooled oil burners. The 
Co., Davenport, Ia. oil. The chief feature of the design area of the flues or up-takes leading 
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FIG, 1—LONGITUDINAL AND CROSS-SECTIONS OF OPEN-HEARTH FURNACE 
rhe results obtained from these is the ample and generous propor- to the slag pockets is 28 square 
furnaces in time, quality and life tions allowed in all portions of the feet for each end of the furnace 
have oye a oe average furnace. The bath is both longer The distance from the hearth bridge 
2 eats : jo fur- ¢ yider, < ; ittle - : fp 
time : 2 heats in the two fu and wider, ind from such little ob- to the under. side of the roof is 
aces has en 54 ir an av-_ servat Z i as been able ; 
naces has been 5 — on an av- servation as the writer has been able greater than the width of the ports, 
erage per heat of 22% tons. The to make, it is greater in these di- and the area at this point is 40 
record of these furnaces is a 25-ton mensions than is ordinarily found in square feet at each end of the fur- 
heat made in 4 hours, 30 minutes, this size furnace. When burning pace 
but all conditions were perfect to fuel oil a furnace should be much cae : : 
make this time. The charge was longer than when burning either nat- Particularly when using oil, the 
well balanced, the furnace compara- ural or producer gas, but how much, construction of the ends of the fur- 
tively new, and no trouble was ex- is the question. In this case the fur- "Ce requires” special care, as the 
perienced with the bottom or slag. naces are 10 feet longer than the pte is eo to be extremely 
es : : , . Lo : sharp and will cut out the ends of 
[The average analysis of this same average gas-burning furnace of the ms : hort . This j 
‘ TE ee : . a furnace in a short time. is is 
number of heats has been carbon, Same capacity. On account of this , ee] _* ew 
ae ; ; adie ; 
0.205 per cent; silicon, 0.315 per cent; extra length it is possible to obtain almost entirely prevente y the 


0.68 


per 


manganese, 
us, 0.018 


per cent; phosphor- 
0.024 


nuinber of heats 


cent, and 


The life, or 


sulphur, 


per.cent. 


*Presented at the Buffalo meeting of t 


American Foundrymen’s Association, 


complete combustion before the cen- 
ter of the furnace is reached and 
thence on toward the other port the 
flame, having lost its cutting action 
and 
bles 


sharpness, very closely resem- 


a gas flame in appearance and 


extra length and the large areas at 
the points previously mentioned. 


These furnaces were first designed 
with a hip roof and with the side 
walls contracted 12 inches at the 
port ends. After the initial run 
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of each furnace, both the side walls 
and roof were made straight. 

With the hip roof and contracted 
sides, both the roof at the hip, and 


particularly the side walls at the 
point of contraction, were cut away 
on the inside long before the ad- 


joining parts of the roofs and walls 
were badly damaged. 

The expansion and_ contraction 
lengthwise are also better taken care 
of with straight walls and roof than 


with the hip roof and _ contracted 
ends. 

A small door is provided in each 
end of the furnace near the burner, 
approximately half-way between the 
top of the hearth bridge wall and 
the end of the hearth, and it has 


been found to be very useful for in- 
specting the end of the furnace, and 
also for watching the action of the 
burners and the flame at this point. 


Water-Cooled Burners 


TAE FOUNDRY 























wcees we oe owes @ 2 Ah 3 www nw ow = 




















FIG. 3—RIGGING FOR HOLDING THE ROOF OF AN OPEN-HEARTH FURNACE 
tion of these burners on the fur- cooler wall, lasts much longer and 
naces is shown in Fig. 2. The burn- makes it possible and more com- 
ers can be moved horizontally or fortable for the melter to look into 
vertically, and the tip of the burner the end of the furnace for the in- 


can be elevated or depressed as may 



































The water-cooled burners, while be required. The oil and air connec- 
requiring water for their operation, tions, being stationary, cause less 
which in some localities would be trouble than on burners where they 
quite an item of.expense, have a are pulled in and out af every re- 
great many advantages which more _ versal of the furnace. 
than offset the cost of the water Fig. 2 also shows a further use 
required for their operation. The of the water after leaving the burn- 
most important advantage is that er. The water from the main is 
the flame can be correctly located first led into the burner, and from 
and positively kept in that location, the burner into a bulkhead through 
because the burners are left in the which the burner passes. From the 
furnace at all times. The burner bulkhead the water is led to a 
tip, being water-cooled, is not liable sewer. The use of this bulkhead is 
to give trouble with the oil coking, to support the burner, and also 
which is the case with the plain makes possible a smaller opening 
burner. for the burner than through an 

The general outline of the installa- arch brick opening, and being a 
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FIG. 2—WATER-COOLED FUEL OIL 


BURNERS 


ATTACHED TO OPEN-HEARTH 


FURNACE 


spection of the roof and the flame. 
With water-cooled burners, the fur- 
nace is reversed more’ uniformly 
and regularly, as it does not re- 


quire the melter to climb over charg- 
ing cars, etc., to pull out and shove 
in the burners, walk of 
about 100 feet minutes, 
conserving his time and 


saving a 
20 


strength 


every 
for 
better purposes. 

These 
lighted 
heats 


furnaces have always been 
at the slag pockets which 
the checker brick quicker and 
is much easier on the new brickwork 
above, and does away 


with most of 


the preliminary heating in the 
hearth, also keeping all “ashes and 
refuse out of the hearth. 

The doors and door frames are 
water-cooled, this feature not only 


protecting the door jambs, but also 
is appreciated by the melters, es- 
pecially in summer. The door frames 
usually run from 400 to 600 heats, 
the center frame usually failing first. 
When the water jackets on the doors 
are burned out, they are relined solid 
with fire brick, and 
the winter months. 
coarsely ground chrome 
been found very valuable 
ing door jambs and front and 
walls at the slag line. It 
easily on vertical surfaces and makes 
a more permanent and lasting repair 
than magnesite. 


dur- 
use 


used 
The 
ore 


for 


are 
ing 
of has 
patch- 

back 


sinters 


Another advantage in having large 


areas at the end of the furnace is 
that the velocity of the outgoing 
gases is decreased so that the slag 
is not carried over into the slag 
pockets in any great masses, or in 
a molten condition. With ample 


areas, the top of the hearth bridge 


wall should also be at least 2 feet 
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above the normal 
this design, this dimension is very 
nearly 2 feet, 6 inches. 

A detail that is often overlooked, 
is the intersection of the bridge 
hearth and port or flue. This is 
very often brought up to a square 


slag line and in 


corner, which requires the outgoing 
gases to continue toward the end 
walls before going downward. To 
allow the gases to assume as near 
as possible their natural flow in 
turning downward, the _ intersection 
of the port and the hearth bridge 


should be on an angle of about 45 
degrees. 
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rear of the slag _ pockets, 
of very large proportions, 
tual volume being 120 
ton. In addition to 
volume, all the checker brick 
are of silica, and the results so far 
obtained, prove that it is a good 
investment, taking into account the 
additional first cost of silica brick 
over fire brick. 

After both the initial and secona 
run of each furnace, the only re- 
pairs required for these checkers was 
a thorough cleaning, and from their 
present condition, the checker brick will 


and are 
the ac- 
cubic feet per 
this extraordi- 
nary 

































































be good for at least another run of 
During the two runs of these two 500 heats, and then only the upper 
furnaces, the slag in slag pockets five or six courses will probably 
has been in a granular or lumpy be replaced with new brick. The 
state, so that it was easily removed silica brick seem to have a greater 
with pick and shovel without in- capacity for storing, and are quicker 
jury to the slag pocket walls, in two to absorb heat than clay brick. 

days after the shut-down. A false The area underneath the checker 
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FIG. 4—CROSS-SECIION OF CONCRETE FLOOR ON CHARGING PLATFORM 
bottom of old steel plates covered brick should be large so that the 
with broken bricks and silica sand incoming and outgoing air and gases 
is placed 4 inches above the floor can distribute themselves uniformly 
of the slag pockets, this air space through the various passages be- 
under the entire slag pocket serv- tween the checker brick. The area of 
ing to chill the slag and to keep the flues under the checker brick in 
the pockets cooler than if same had the air chamber is 12 square feet, 
a solid floor. The area of the slag and in the gas chamber is 8 square 
pockets is 90 square feet feet. The area of the flue leading 
The slope of the checker bridge from the checker chambers to the 
begins 1 foot imside of the slag valve is 12 square feet, and_ this 
pocket, and extends into the checker same area is maintained through the 
chambers a distance of 7 feet. This valve and in the flue leading from 

easy slope allows free passage of the valve to the stack. 
the gases and prevents the retarding For convenience in cleaning out 
of gases due to too abrupt deflection the flues leading from the checkers 
against port ends or the checker to the valve when the furnace is 
chamber roof. The area of the open- down for repairs, a cast iron, rectan- 
ing above the checker bridge wall gular man-hole and cover is placed 
is 28 square feet. in the roof of the flue directly back 
The checkers are directly in the of the center of the checker cham- 


November, 1912 


bers. This 
erable time 
flues under 
so far has 
leaky. 

As the area of the flue leading 
to the reversing valve is practically 
the determining area, a summary is 


man-hole saves consid- 
when cleaning out these 
the checker brick, and 
not become warped or 


given below of the various areas 
mentioned, assuming this area as 
unity: 

Area under checker chambers. ..1.66 


Area over checker bridge wall...2.3 

Area in ports from slag pockets 
tO POTE SWS tiie ies wees £0 

Area over hearth bridge wall....3.3 


Water Drainage 


To prevent water from accumulat- 
ing in any of the flues or checker 
chambers, a drain is located in each 
flue and chamber, which is connected 
to a sewer discharging into a deep 
well, from which the water is pumped 


by an automatic electric sump pump. 
A horizontal U trap is placed below 
each drain, so that the air or gas 
cannot short-circuit, or pass from 


one chamber or flue to another. 

With these furnaces 
radial brick stacks, lined with fire 
brick their entire height. The height 
of stacks is 125 feet, and the diame- 


were tried 


ter inside at the bottom is 5 feet, 9 
inches, and at the top, 4 feet, 6 
inches. These stacks have been in 


service for three years, and have as 
yet shown no cracks or weaknesses. 
The advantages gained are that they 


do not require painting every year, 
do not corrode, and are not affected 
by gases, and being a poorer con- 


ductor of heat, will maintain a high- 
er temperature, and subsequently 
better draft than a steel brick-lined 
stack of the same height. 

While 
oil has 
furnace 


out, and after the 
started, the roof of a 
is a peculiar and particularly 
tricky structure. The life of a roof 
is practically determined by the 
treatment it gets, and its behavior 
during the first 50 heats. 


drying 


been 


out the roof 
nuts and tie rods 
the back or tapping 
furnace so that all ex- 

contraction can be 
by loosening or tightening 
the front side of the 
saving, thereby, considera- 
time, and allowing the amount 
of lengthening and shortening to be 


letting 
the 


To facilitate 
tie rods, both 
are locked on 
side .of the 
pansion and 
taken up 
the nuts on 
furnace, 
ble 


more accurately measured. 

To prevent getting the roof out 
of shape in its earlier stages, a 
roof rigging was put on which is 
simple in its construction, and has 
been found to be very useful and 
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effective in holding the true arch 
shape of the roof until the roof 
brick are glazed enough to be prac- 
tically one continuous mass. The rigging 
is shown in Fig. 3, and consists of three 
rails extending the entire length of the 
roof. The suspended from 
cross beams which are supported on the 
side buck-staves. Between the rail 
clamps and the cross beams, wedges can 
be introduced to bring pressure on 
any particular rail when the weight 
of the rail alone is not sufficient. 
If necessary, the weight of the rail 
may be lifted entirely, making it 
independent of the roof if this should 
be found necessary. The cross beams 
are not rigidly connected to the 
side buck-staves, and the expansion 
and contraction of the roof are tak- 
en up by the tie rods. 

With this rigging, the bulging of 
a thin part of the roof can be con- 
trolled, and in most cases, gradually 
brought back to the original true 
arch. An inspection of furnace No. 
1, equipped with this rigging, shows 
that the roof still has its original 
true arch shape and that it 
burned off uniformly on the inside, 
for which, of course, proper credit 
should be given to the melter for 
the careful handling of the furnace. 


rails are 


has 


Skew-Back Channels 


On these 
channels rigidly 
the buck-staves so that the _ roof 
is entirely free from the side walls. 
A space is left below the skew-back 
channels so that the vertical ex- 
pansion of the side walls can be tak- 
en care of. This keeps the roof 
practically straight throughout Its 
length, and thereby makes it strong- 
er and of longer life than if the 
skew-backs rested on the side walls 
and moved up and 
with the same. 

A level-headed melter will appre- 
ciate and recognize the value of re- 
cording gages and appliances that 
will show him the actual conditions 
of the elements that control his 
product, and they will be an _ in- 
centive, rather than an excuse for 
not getting a good product. 

When these furnaces were new, 
some heats were wild and over-oxi- 
dized, and after analyzing all the 
conditions and charges, the trouble 
was finally located as being due to 
excessive draft under certain weather 
conditions. To regulate this, a re- 
cording draft gage was installed and 
this has proved to be a very valua- 
ble instrument. The damper can be 
regulated to give the same amount 
of draft for all conditions of weather 


the skew-back 
connected to 


furnaces, 
are 


down or varied 
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and furnace, and the results 
been accordingly more uniform. 

For this particular design of fur- 
nace and stack, the draft that gave 
the best results was 0.8 inch of wa- 
ter. Being recording, it gives a his- 
tory of the day’s run and permanent 
record for future comparison. 


have 


Automatic Warning for Operator 
An air controlled butterfly valve 
is used on these furnaces and to give 
the operator that the valve 
is not entirely closed, a small, inex- 
pensive electrical was in- 
stalled. It consists of a contact 
point at the end of which, 
when the valve is closed, closes the 
circuit, and lights a light on the 
platform. As the valves are usually 
under the platform 
of the operator, it is hard to detect 
leaky valves, which, if allowed to 
continue, in time serious de- 
lay and trouble. 

Another 
was 


warning 
device 


stroke, 


and out of sight 


cause 


oxidized metal 
due to the admis- 
sion of too much air at the reversing 
valve. To the 
necessary to pre- 
stand on 


cause for 


found to be 


give the 
information 
vent guesswork, the 
the platform calibrated to show 
exactly the number of inches the 
doors are open. Since this was done, 
the doors 


operator 
and 
screw 

was 


are open only about one- 
much as before. 

practice of 
steam 


found to be 


half as 
The 


air or 


using high 


been 


too 
pressures has 


injurious to quality. 
vary for 
conditions. 
pressure 
pounds, 


working, 


The pressures 
different 
For these furnaces, 
during 
and 


necessary 
furnaces and 
the air 
melting is about @& 
during the time of 
40 pounds. The oil 


is slightly higher or 


about pressure 


lower, depend- 


ing on the kind of burner or atom- 
izer used, and the distance necessary 
to pump the oil. 

Various methods have been used 


to cover the steel plate of charging 


platforms, but none seems to 
satisfaction yr “is 
stand the heat or hard usage. 
experiment, a 
was laid on 
thickness 
with the charging 
This is shown in 
vent corrosion of 


contact with the 


perfect able t 
As an 
floor 
of a 


level 


cinder 
the 
which 


concrete 
steel plate, 
raised it to a 
machine rails. 
Fig. 4. To pre- 
the steel plate in 
cinder concrete, a 
sheet of heavy tar paper was first 
laid on the steel plate. This floor 
has stood the hard service of three 
years’ operation, splendid 
condition at the present time. 
This flush concrete has the 
advantage of being able to wheel 
across the tracks the materials used 


and is in 


floor 


give, 


407 


for the furnaces, furnishes 
er and helpers with a better 
surer footing for rabbling out a 
puddle hole or when tapping heats, 
and is also cooler than a bare plate 
floor. Next to the furnace, remov- 
able cast plates in sections 4 
long are laid even with the 

Bins for storing the various 
terials used on the charging plat- 
form, not only save a waste, but 
also make a safer and cleaner work- 
ing floor. They are easily and cheap- 
ly built of a bottom plate, with 
sides, ends and partitions riveted 
to it, leaving the entire side, facing 
the furnace, open for easy access 
for shoveling. The sides extend to 
a height to clear the charging ma- 
chine, and the materials must be 
kept below that level. It is sur- 
prising the amount of materials that 


melt- 
and 


the 


feet 
rails. 
ma- 


can be placed in a_ small confined 
area. The several bins for one fur- 
nace are about as long as one-half 
the length of the furnace, but in 


them are kept sufficient materials for 


a week’s run of fluor-spar, 


magne- 
site, burned lime, iron ore, dolomite 
and chrome ore. The bins are placed 
on the concrete floor, but are not 
fastened in any way, so that they 


can be easily moved in case of fur- 
nace repairs. 


Oil and Pressure Gages Used 


Besides the draft gage, both re- 
cording oil and air pressure gages 
are used, and they found 


‘ 
have been f 
indicate an increase in 
pressure, especially of oil, which of- 
ten creeps up gradually. 


valuable to 


It is true that the basic open- 
hearth furnace is a scavenger, and 
will make steel out of any kind of 


stock, yet to maintain uniform an- 


alysis, dead metal, and the high tem- 


perature necessary for the general 
steel castings, great care and judg- 
ment are necessary in the kind and 
proportions of the stock charged. 
Thin and light scrap, especially 


when badly rusted, should be avoided 
because not only is the percentage 
of loss higher in the furnace, but the 
large amount of oxide is hard on the 
basic lining and very liable to produce 
an over-oxidized, or 

To arrive at the 
tions necessary for 
of scrap, a series of 
made, in which the 
pig iron was varied 
cent to as low as 31 
various kinds of scrap making up 
the remainder of the charge. The 
percentage of different kinds of scrap 
was varied according to their carbon 
content. The pig iron was assumed 
at 3 per cent carbon, 


wild metal. 

proper propor- 
different kinds 
test heats were 
percentage of 
from 50 per 
per cent, the 


and the car- 
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bon content of the scrap had to be 
sufficient so that the calculated car- 
bon of the charge was not lower 
than 1 per cent, with an average of 
1.25 per cent. There was a total 
of approximately 50 heats in 


this test, and the time of heat, final 


analysis and kind of metal of any 
one of these tests did not vary to 
any appreciable extent from the 


grand average of all heats. 
This proved conclusively that scrap 


of different carbon content should 


be kept in separate piles, and the fol- 
lowing classification resulted: 

Scrap or carbon content up to 0.30 
per cent is kept in one pile or bin. 
in this class 


structural shearings 


and short structural sections, couplers 


are 


and knuckles and shop.scrap. 

Scrap of carbon content from 0.30 
to 0.60 per cent is the second class. 
In this class are old rails, etc. 

The carbon 
content above 0.60 per cent. In this 


last class is scrap of 
class are springs, old rolls, etc. 

At this plant, to be able to store 
an ample supply of charging materials 
under roof, not the advan- 
tage gained in the winter months, but 
to be able to the 


ous classes of scrap, large reinforced 


only for 


also separate vari- 
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bins were built in the fur- 
nace bay. The sides and ends of all 
these bins are 14 feet above the floor 
level, the bottom of the bins extend- 
ing 4 feet floor to bed 
rock. Half of the bins are for pig 
iron, the iron from different concerns, 
or of off analysis being kept separate. 
The unloading of cars and the load- 
ing of charging boxes is accomplished 
entirely by electric magnets, which 
makes possible the storage of materi- 
als in bins, 14 feet high. To facilitate 
keeping these various kinds separate, 
it is necessary, when purchasing scrap, 
to specify that the various kinds be 
shipped in separate cars, and this can 
be done without additional cost. 


concrete 


below the 


If it is left to the yard or stock 
men to make up the charges, usually 
the scrap that is nearest at hand, or 


in their way is sent to the furnaces, the 
consequence that some heats 
melt high and some soft, introducing 
an unnecessary element of uncertainty 
in the time and quality of the product. 

When it can be depended that the 
heats can be made in certain time, the 
cycle of smooth operation is reached, 
in that the time of charging and the 
work on the 


being 


molding and pouring 
floors can be arranged to better ad- 
vantage. 


Zime and Aluminum Alloys 


HE tenth report to the Alloys 
Research Committee of the In- 
stitution of -Mechanical Engi- 


neers, which treats of the alloys of 
zinc and aluminum, was presented by 
Dr. W. Rosenhain and S. L. Arch- 
butt, and is in part as follows: 
“The alloys of aluminum and zinc 
have been the subject of a consid- 
erable number of investigations, and 
from the viewpoint of practical use 
have received much attention. That 
the addition of zinc to aluminum 
facilitates the production of sound 
castings is widely recognized, but 
there is a popular belief that these 
alloys have atendency to crack in cool- 
ing, and are liable to rapid corrosion. 
The experience of the authors did not 
support this opinion, as no difficulty 
was experienced in avoiding the 
cracking of the castings, which is 
said to be due to the tenderness of 
the alloys when hot. Regarding 
the tendency to corrosion, the experi- 


ments showed that rapid corrosion, 
especially in moist air, was due to 
the presence of impurities derived 
from the spelter, and that when pure 
zinc was used, the zinc-aluminum 
alloys are not liable to severe and 
excesSive corrosion. 


“The investigation also showed 
that these alloys are not abnormally 
weak under the action of vibratory 
stresses and of shock, as has been 
frequently stated, and it was found 
that they are affected to such a 
large extent by hot work, that it was 
possible to roll out into bars, and 
draw into wire, an alloy containing 
as much as 25 per cent of zinc, in 
spite of the fact that this same al- 
loy in the sand cast condition shows 
no perceptible ductility. This alloy 
attains its maximum tensile strength 


,when inthe condition of rolled bar, 1% 


inches in diameter, its maximum 
strength then being 27.5 tons per 
square inch. It was interesting to 


find that further rolling down to % 
inch, reduced the 
several per 
similar phenomena were found 
throughout the whole series of al- 
The addition of a small per- 
centage of copper increased the ten- 
strength of the _ hot-rolled 
terial, to 32 tons per square 
while retaining a reasonable 
of ductility. 


tensile 
square 


strength 


tons inch, and 


loys. 
sile ma- 
inch, 
degree 


“In the form of wire, the maximum 
tensile strength is 34 tons per square 
inch, and the specific gravity of 
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these high tensile alloys is in the 
neighborhood of 3.2, so they may 
still be regarded as light alloys. Com- 


pared with the light, high tensile 
alloys, containing magnesium, the 
zinc aluminum series have the ad- 


vantage of not requiring special heat 
treatment or quenching to develop 
their special qualities. One of the 
most important points brought out 
is that the alloys containing from 
15 to 25 per cent of zinc, are better 
than those containing less than 15 
per cent of zinc, and when the re- 
sults of all tests are taken into con- 
sideration the alloy containing 20 
per cent of zinc is the most useful 
of the series. 


‘Reduced Strength at High Tem- 


perature. 


“The most serious defect to which 
these alloys are subject was found to 
be their great sensitiveness to in- 
creased temperature in relation to 
tensile strength. The alloy contain- 
ing 25 per cent zinc, having a ten- 
sile strength of 27.5 tons at 
temperatures, has ‘a_ tensile 
strength of only 18.5 tons per square 
inch, at a temperature of 212 de- 
grees Fahr., and the strength con- 
tinues to drop rapidly as the tem- 
perature When very hot 
the are weak and brittle to 
shock, and cannot be forged at tem- 
peratures above 752 degrees Fahr., 
but in the testing machine they still 
exhibit a considerable amount of 


ordi- 
nary 


increases. 
alloys 


ductility, and it is this somewhat 
abnormal behavior which makes it 
possible to roll into’ bars, alloys 


that are brittle in the cast state, but 
at the same time it renders an accu- 
rate control of the casting temper- 
ature, an essential condition of suc- 
cess.” 


W. W. Sly Increases Manufactur- 
ing Facilities 
The W. W. Sly Mfg. Co., Cleveland, 


has completed a 40-foot, two-story addi- 
tion to that section of its plant which 


is devoted to the manufacture of dust 
arresters and other sand blast equip- 
ment. A further extension is under 


way which will be two stories high and 
100 feet long. 

Recently a contract was received from 
the Wheeling: Mold & Foundry Co., 
Wheeling, for two steel sand _ blast 
rooms, together with dust  arresters. 
rooms 12 x 15 feet and are 
so constructed that they can be convert- 
ed into one large room, 15 x 24 feet, 
for the cleaning of large castings. 


These are 

















Molding Practice for Large Steel Castings 


Making Annealing Boxes and Soaking Pit Covers 
in the Plant of the Hubbard Steel Foundry Co. 


N MAKING 


weighing five tons and over, espec- 


large steel castings 

ially where only a few pieces of one 
kind are required, the expense involved 
in making large wooden patterns is fre- 
quently burdensome tothe foundryman 
and to hiscustomers. Progressive steel 
foundry superintendents devote consid- 
erable attentionto the problem of re- 
ducing pattern expense in the production 
of large castings by means of sweeps, 
skeleton patterns, specially construct- 
ed core boxes and other devices. 
Also, if large molds made in 
flasks in the usual manner and are 
rolled over with a crane, the labor 
involved is often excessive, to say 
nothing of the risks incurred in roll- 
ing over a heavy mold. “To obviate 
this, considerable thought is being 
devoted to methods of molding 
which will not only save pattern ex- 


are 


pense but will also avoid handling 
the heavy flasks. Some typical large 
jobs involving these principles have 


recently been executed by the Hub- 
bard Steel Foundry Co., East Chi- 
cago, Ind., the details of which will 
be discussed in this article. 

Figs. 1 to 3 illustrate a method 
of molding the large cast steel an- 
nealing box shown in Fig. 4, by the 
use of a collapsible core box and 
skeleton pattern instead of a solid 
pattern. In molding annealing boxes 
by the ordinary method, not only 


FIG. 


1—INTERIOR OF CHEEK AND TOP 


is the pattern expense excessive, but 
considerable difficulty is frequently 
experienced in drawing the pattern 
from the mold, and the large green 
sand core and sides of the mold in 
the cheek are often badly torn, ne- 
cessitating a large amount of patch- 


ing. The annealing box illustrated, 
is 180 inches long, 49 inches wide 
and 75 inches high inside. The 
metal is 2 inches thick and the cast- 
ing weighs 20,000 pounds. 
Method of Molding 
In the method used at the Hub- 
bard _ steel foundry, the annealing 
boxes are molded in a_ three-part 


flask consisting of a drag, D, Fig. 3, 
a cheek, C, and a P. Pig}. 
The flask is 18 feet long and 7 feet 


cope, 


wide and is made of cast steel in 
sections, as shown in the _illustra- 
tions. The sections are each 18 
inches deep. One section is used 


for the drag, three for the cheek and 
one for the cope. 

In making the the drag is 
first placed on the floor and properly 
leveled, after which it is filled with 
sand and rammed to form a _ bed 
for the mold. Then collapsible 
core box, Fig. 2, is upon the 
drag, filled with sawdust and sand 
and rammed, forming the large green 
sand core, R, Fig. 3. The core box 


mold 


the 
set 


consists of two sides and two ends 
fastened together by four bolts as 
indicated in Fig. 1. It is roughly. 
but heavily constructed and_ thor- 
oughly braced to withstand hard us- 
of holes, H, 
Fig. 2, are drilled through the sides 
of the core box at each end. The 
through bolts, S, hold the end 
pieces in place, pass through these 
holes and are, therefore, adjustable 
for a length of about 3 feet at each 
end of the core box. This permits 
the same sides to be used for making 
castings of different 


age. Two rows ¥%-inch 


which 


sizes, narrower 
or wider end pieces being employed, 
as the case may be. 

After the 
erly 


green sand core is prop- 
rammed the box is re- 


moved by taking out the bolts which 


core 


hold the sides and ends_ together. 
The ribs on the casting, /, Fig. 4, 
are formed by loose patterns em- 
bedded in the core, as indicated at 
N, Fig. 1. 

After the core box has been re- 


moved, pattern boards similar to the 
one shown at A, Fig. 2, are placed 
against the sides of the core to pro- 
vide for the proper [ 
metal in the sides 
The boards have considerable draft 
so they will come out of the sand 
easily. The pattern boards being in 
place, the cheek is lowered over the 
center core by a crane until it rests 


thickness of 


of the casting. 
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FIG. 2—ADTUSTABLE CORE 


ING THE 


BOX 
CAST 


on the drag in the proper position. 
The cheek is then rammed, the sand 


being carefully tucked against the 
sectional pattern boards. 
When the cheek is finished the 


cope is set in its proper position and 
the pattern, T, which 
forms the dome of the annealing box 
is set in place. This pattern is shown 
in its skeleton form in the 
tion, but before the cope is rammed 
the space over the is filled by 
removable strips which have 

fastened to them making 
impressions of the reinforcing 
shown along the top of 


cope Fig. Zz. 


illustra- 


top 
prints 

the 
ribs 


for 


the core at 


I’, Fig. 1. The cope is properly pro- 
vided with bars and the sand is 
rammed with air rammers. After the 
cope has been finished it is lifted 
off the mold by the crane and is 
placed on high horses for drying. 
The cheek is then removed and the 





FIG. 3 
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mold is in the condition shown in 
Figs. 1 and 3. The various parts 
of the mold are then finished and 
dried, after which the flask is 
clamped and weighted for pouring. 
The large green sand core consists 
of a sawdust center through which 
the gases pass freely, with a 2-inch 
facing of molding sand on the out- 
side. 


Pouring the Mold 


The metal is poured 
single runner, E, Fig. 1, 
the end of the mold. It extends 
down through the cheek into the 
drag. Gates cut in the drag lead 
the metal from the lower end of 
the runner to each side of the mold. 
Similar gates are cut in the cheek 
as indicated at K, Fig. 1, to provide 
hot metal at the top and relieve the 


through a 
placed at 





STEEL ANNEALING BOX 
strain. There is a large riser at the 
opposite end of the flask. 

The mold is made by seven men, 
there being four molders and three 
helpers. Two days are_ required, 
there being 72 hours of molding la- 
bor and 54 hours of 
on the job. 


helpers’ labor 


Cast Steel Soaking Pit Cover 


shows a for 


soaking pit 


Fig. 5 mold a cast 
steel cover made for a 
new steel plant now under construc- 
tion in Minnesota. The finished cast- 
ing, which weighs 14,000 pounds, is 
illustrated in Fig. 7. The casting is 
2 inches thick and 10 feet square 
As indicated, it is divided diagonally 
by split cores into four sections. 
The sections are split apart after 
the casting is finished and are then 
bolted together through the flanges, 
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G, Fig. 7. The casting is divided in 
this manner to take up the enormous 
expansion stresses generated by ex- 
cessive heating and cooling when 
the cover is in use over a soaking 
pit. The covers, however, are 
shipped to the steel works in one 
piece. The various sections will not 
be split apart immediately, it being 
expected that the cover will remain 
in one piece for some time after it 
goes into service. Eventually it will 
crack along the split cores. 


Molding the Soaking Pit Cover 


The flask, illustrated in Fig. 5, 
consists of two 18-inch cast steel 
sections, 12 feet square. A_ solid 
pattern is used and it is bedded into 
the sand to avoid rolling the flask 
over. After the pattern has been 
drawn from the sand the mold is FIG. 











6—SLAB CORES USED TO COVER THE MOLD SHOWN IN FIG. 5 





drag to the condition shown in Fig. 
5. An additional 18 hours of mold- 
ers’ labor and nine hours of helpers’ 
labor are necessary to prepare the 
Se dry sand cores and finish the job. 
ieee os | The casting is poured with open- 
3 hearth steel ranging from 0.27 per 
cent to 0.35 per cent carbon. 


Cast Steel Blast Furnace Hopper 


Another interesting mold for a 
heavy casting is illustrated in Figs. 
8 and 9, the furmer showing the cope 
and the latter the drag. The cast- 
ing weighs 9,000 pounds, the metal 
being from 2 to 3 inches thick. The 
casting forms half of a hopper re- 
ceiver for the top of a blast fur- 
nace, the two halves being bolted 
vogether by deep tanges, one ot 
which is indicated in the drag mold 
FIG. 5—MOLD FOR SOAKING PIT COVER WITH SPLIT CORES IN PLACE at X, Fig. 9. A conical hollow pat 











thoroughly oven dried. It is then 
taken back to the floor and the split 
cores, chaplets, etc., are set as in- 
dicated in Fig. 5. 

No cope is used. Instead, four dry 
sand slab cores, shown on the truck 
in Fig. 6, are employed to cover the 
mold. Each core is approximately 5x4 
feet in size and 10 inches thick. The 
cores rest on the shoulder shown 
around the edge of the mold in Fig. 
5. They also bear on the chaplets 
placed in the face of the mold and, 
in addition, are supported from the 
top by rods. A runner extends up 
through the cores at the exact center 
of the mold. The lower end of the 
runner communicates with four gates 
which lead to the four corners of 
the casting. 

In making this mold, 36 hours of 
molding labor and 18 hours of help- 
ers’ labor are required to bring the FIG. 





7—CAST STEEL SOAKING PIT COVER WEIGHING SEVEN TONS 
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FIG. 8—COPE FOR A BLAST 


used, the lug shown on the 
the hanging 

formed in the drag 

detachable piece. 

The flask is 12 feet long and 7 
feet wide, the drag consisting of two 
18-inch sections. The drag is not 
rolled over, the pattern being bedded 
into the mold. After the drag is 
rammed, the cope is placed on 
filled with sand, rammed and _ re- 
moved in the usual manner. The 
hanging green sand core illustrated 
in Fig. 8 comes out with the cope. 
The sand composing the core is held 
in place by bars properly shaped 
and also by gaggers. After the cope 
is removed the pattern is drawn from 
the drag and the latter is nailed, fin- 
ished and dried. The cope is dried 
with charcoal. 

The metal enters the mold through 
a runner in the side of the drag, as 
indicated at Z, Fig. 9. The metal is 
fed from’ the runner into the mold 
through sprues which connect 
with the lower edges of the deep 
flange. Three 8%%4-inch shrink-heads 
are placed in the cope around the 
periphery of the mold. 

Two molders and one helper re- 
quire three days to make one mold, 
there being 60 hours of molding 
labor and 18 hours of helpers’ labor. 


tern is 


side of core being 


by a _ separate, 


top, 


two 


The Delevan Mfg. Co., successors 
to the W. H. Stewart Mfg. Co., 65- 


69 Delevan street, Brooklyn, N. Y., 
recently has issued an_ interesting 
booklet entitled “Those Cores.” It 


contains interesting facts re- 
lating to liquid core compounds and 


the 


many 


manufacture of cores. 
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Platinum Has Many Uses 


The mineral called platinum is real- 
ly a natural alloy of platinum, iridium, 
rhodium, palladium, and often os- 
mium, with varying amounts of iron, 
the 


survey. It 


copper, and gold, according to 
United States geological 
is usually found as small nuggets, 
scales, and rounded or irregular grains; 
its color is steel-gray. The specific 
gravity of the crude platinum varies 
from 14 to 19. The percentage of the 


metal varies also within wide limits, 





FIG, 9 


DRAG OF THE MOLD, 
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usually from 70 to 85 per cent. Plat- 


inum is almost wholly produced in 
California and Oregon, and the output 
for the United States is practically 
limited to these states. 

Owing to its high melting point 
and great resistance to acids, plati- 
num is extensively used for labora- 
tory utensils. Platinum salts are em- 
ployed in chemical analysis. In the 
manufacture of sulphuric acid the 
metal has been used in making large 
concentration kettles, but of late gold 
has been substituted for it. In pho- 
tography, dentistry, and electric in- 
stallation much platinum is used. Of 
late the manufacture of jewelry has 
consumed large quantities of it. 

Owing to the high price demanded 
for platinum during the last two 
years, a great demand for a substitute 
has arisen. At one time much plati- 
num was used in the manufacture of 
incandescent lamps, but it is now al- 
most entirely replaced by tungsten. 
Platinum triangles, used extensively 
in laboratories, have recently been 
successfully replaced by similar ap- 
pliances made of an alloy of nickel 
and chromium. Nevertheless, there 
remains so many industrial applica- 
tions of platinum for which no sub- 
stitute can be found that it is not 
likely that the price will be much 
cheapened in the future. 


The present extensive use of plati- 
num in the manufacture of jewelry 
is stated to be unfortunate, since other 
metals can be substituted for it, and 
this fad is undoubtedly one of the 
principal causes of the great increase 
in the price of platinum. 
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Meeting of the American Imstitute of Metals 


HAT great. strides will be 
made during the ensuing year 
in solving some of the many 
problems that confront brass foun- 
drymen, is evident from the interest 
that is being manifested in the re- 
search work of the American [Insti- 
tute of Metals by the United States 


bureau of mines and the bureau of 
standards. At the annual meeting 


of this organization, formerly known 
as the American Brass Foundrymen’s 





L. W. 


American 


OLSON 


Pi esident, Institute of Metals 


Association, held at the Iroquois ho- 
tel, 


Buffalo, Sept. 24 to 27, the co- 
operation of these government bu- 
reaus was promised and the pro- 
gram of investigation outlined in- 
cludes the development of a_ suitable 
pyrometer for brass foundry work, 
tests of different types of melting 
furnaces, the study of commercial 


alloys and the investigation of health 


conditions in brass foundries. The 
question of determining the most 
satisfactory dimensions for a _ test 
bar also will be considered, as well 


as the manner of casting this bar. 


All the professional sessions were 


well-attended and many of the papers 


were’ discussed at length. The keen 
interest displayed in the proceedings 
foreshadows a bright future for this 
society and there is every indication 
that the enrollment will be largely 
increased in the near future. The 
opening session was held Tuesday 
afternoon, Sept. 24, and in his an- 
nual address, President L. W. Olson 
congratulated the members on the 
interest which they had taken in the 
work of the association during the 
year. W. M. Corse, secretary-treas- 
urer, reported that on July 1, 1912, 
the institute had an enrollment of 
310 members, a gain of 36 during 
the year. He reported that the 
standardization committee, of which 
he is chairman, had made _ prepara- 
tions for the distribution of the 
standard rolled brass sample, which 
can be obtained through the bureau 
of standards, and the sand cast sam- 
ple is in process of preparation. 
Receipts for the year ended July 
1, 1912, amounted to $1,713.40; dis- 
bursements, $1,632.40, and _ the bal- 
ance on hand was $81 Comment- 
ing on the condition of the society, 
Secretary Corse said: “If the num- 
ber of letters coming into the sec- 
retary’s office is any indication of 
the interest of our members, as well 
as the value of our institute, it would 


seem that we better footing 
at the 


fore.” 


are ona 


present time than ever be- 


Report of the Official Chemist 


The 


[nc., 


Arthur D. 
the 


Little, 
Ameri- 
was then 

that the 
develop- 


report of 
chemist of 
Institute of Metals, 
considered. It stated 
number of inventions 


official 
can 
was 
and 
ments in the industry during the year 
marks a distinct advance in practice. 
One of the noteworthy inventions is 
a new type of electric furnace, which 
takes so-called 
pinch phenomenon. The heat is gen- 
erated in material 


advantage of the 
itself in the 

The par- 
of this 
provided 
out of 


the 
the furnace. 

points of 

the 


the 


bottom of 


ticular importance 


type are means for 


melting metal entirely 





contact with the fuel gases. There- 
fore, complete protection is afforded 
against oxidation. Attention also 
was directed to the Ronay process 
for briquetting brass, bronze, metal 
chips, grindings, etc. This is ac- 
complished without the use of a 
binding material and the process 


consists of compressing the scrap 


hydraulically so that a comparatively 


solid material is produced without 


the use of a binder. In the smelt- 


W. M. 


\merican 


CORSE, 


Institute of Metals 


secretary, 


ing of fine copper-bearing metal, sil- 


ver sweeps, ete., it is necessary to 


form them into briquettes to pre- 


from being blown out of 
furnace. the introduc- 


this was 


vent them 
the 
ticn of 
to use lime 
In the 


chips, 


Prior to 
precess, it customary 
for the 


case of brass 


binding material. 


and bronze 


however, lime has proved in- 
and for the 
velopment of the Ronay process 


be watched 


de- 
will 
interest by 
On account of 


jurious this reason 


with keen 
brass foundrymen. 
the large amount of 


to operate a briquetting plant of this 


power required 
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type, the process is not considered 
applicable to small foundries, al- 


though it would appear to be com- 
mercially feasible for large establish- 
ments. 


Canadium 


Attention was also directed to the 
discovery of a new metal, known as 
canadium, by A. G. French, of Nel- 
son, B. C. This metal was discov- 
ered in certain deposits of platinum- 
bearing ores. It has a white. luster 
and is slightly softer than gold or 
silver, melts at a somewhat lower 
temperature and is not tarnished by 
moist air or by heating in air for 
long periods, nor is it affected by 
sulphur or sulphuric gases. How- 
ever, it is soluble in nitric and hyd- 
rochloric acids and acts electro-neg- 
atively to silver in diluted acids. 
The metal occurs in the form of 
grains and scales, usually associated 
with platinum and the metals of the 
platinum group, in quantities up to 
three ounces per ton. 

The chemists also called attention 
to a recent British patent which cov- 
ers the addition of small amounts 
of calcium and molybdenum to cop- 
per instead of aluminum and mag- 
nesium, which is used in England 
for the production of extra hard 
trolley wire. It was stated that in 
this country the use of alloys for 
trolley wire is rapidly increasing and 
that certain manufacturers 
developing new alloys for 
pose which heretofore have not 
so utilized. 


have been 


this pur- 
been 
other inter- 
esting developments is the invention 
of a two-ply britannia metal, 
posed of a facing of britannia with 
a core of a much cheaper base metal. 

In the discussion of 
considerable interest manifested 
in the Ronay briquetting process. It 
was stated that Tobin bronze chips 
had been briquetted hydraulically, 
the exerted having aggre- 
gated 3,000 pounds per square inch 
on an &-inch ram. The briquettes 
thus formed were exceedingly com- 
pact, but no effort was made to elim- 
inate 


Among the 


com- 


this report, 


was 


pressure 


The latter is accom- 
plished, however, by the Ronay proc- 
ess, which effects the compression of 


the air. 


the chips from all sides simultane- 
ously. It was stated that the Na- 
tional Cash Register Co., Dayton, 


O., has briquetted brass borings, the 
briquettes having been 2%4 
diameter. 


inches in 
75.000 
compressed 
9 


Approximately 
pounds of borings 
and 


were 
melting losses only 2 
whereas when melted in 
loose form, the melting loss averaged 
314 per cent. 
From the 


the 
cent, 


were 
per 


statements made, it was 
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that the 
chips vary 

different 
of melting 
an important 
losses. 
temperature is 
increases and 
are greater 
temperature 


evident losses in melting 
from 3 to 8 per 
foundries. The 
was Said to be 
factor in controlling 
When the melting 
high, the oxidation 
the losses necessarily 
than when the melting 
is normal. At a large 
brass foundry in the west, the scrap 


brass 
cent in 
method 


melting 


is bundled and the melting losses 
average 114 per cent. At another 
plant, brass borings are _ briquetted 
by the use of a binder. 

When the subject of new alloys 
was considered, it was stated that 


a new white metal is being employed 
for automobile trimmings, being sub- 
sequently silver-plated. This alloy con- 
sists of copper, 50 per cent; zinc, 35 
per cent; nickel, 15 per cent, and two 
ounces of aluminum. It was added 
that great care should be exercised 
in making the aluminum addition so 
as not to exceed two ounces. One 
of the members said that he had 
made a similar alloy, but used 1 per cent 
less nickel and a _ corresponding 
crease in the percentage of copper. 
For large castings, this alloy is sat- 
isfactory, but he 
difficulty in 


in- 


experienced great 
making castings less 
than one-half pound in weight. Pure 
spelter should be used in the mixture 
and should be made to 
avoid the addition of lead, which has 


every effort 


a tendency to segregate. Charcoal 
is employed as a cover. 
Velting Aluminum 


The problem of melting aluminum 
in a small foundry to best advantage, 
perplexed one of the foundrymen and 
his question participated considera- 
ble discussion. He desired to know 
the best fuel to use for this pur- 
pose, whether coke, oil or gas, and 
he sought to be advised of the rela- 
tive merits of crucibles and cast iron 
pots for melting purposes. It was 
stated that the cast iron pot furnace 
can be employed to advantage when 
the pot is so placed that the bath 
of the metal does not come in con- 
tact with the products of 
The metal also should be melt- 

the lowest possible tempera- 
ture, and it was added that the qual- 
ity of the iron in the pots also is an 


combus- 
tion, 


ed at 


important factor. One foundryman 
stated that he had employed cast 
steel pots, but found that these were 
too expensive. One cast steel pot, 
1 inch thick, had a life of only four 
heats. When made of cast iron, 
these pots should be high in com- 
bined carbon. - It was found that 
cast steel pots readily contaminate 
aluminum and the opinion was ex- 
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pressed that the purer’ the iron, the 
better it is adapted for this work. 
It was added, that for a similar reds- 
on, a cast iron stirrer is better than 
one made of wrought iron. On the other 
hand, the crucible method of melting 
aluminum had many champions, as it 
was stated that from 32 to 40 heats 
are readily obtained from graphite 
pots and, in addition, the metal is 
not contaminated by contact with 
the iron. It was also stated that old 
crucibles, which had practically out- 
lived their usefulness for brass or 
bronze, could be used to advantage 
for melting aluminum and that from 
15 to 20 heats could be obtained 
from such pots after they had been 
practically discarded and were of no 
further use for brass or bronze. 


Cause of Hard Spots 


The cause of hard spots in alum- 
inum castings was traced to the use 
of old iron pots which had not been 
scraped. and cleaned properly and 
had become coated with ferro-alum- 
inum. It was suggested that the 
scale be scraped from these pots 
twice daily and care should be exer- 
cised not to hit the side of the pot 
with the ladle while the scale is 
forming. If these precautions are 
exercised, the amount of iron taken 
the aluminum 


up by will average 
less than 0.2 per cent. If it is im- 
possible to control the heat under 


an iron pot, aluminum cannot be suc- 
cessfully melted in this way. Either 
oil or gas should be employed. 
The official chemists also called 
attention to the fact that an impres- 


sion exists that the elastic limit of 
bronze can be specified and deter- 
mined with the same ease and ac- 


curacy as in the case of steel and it 
was added that many specifications 
are based on this erroneous assump- 
tion. In the case of numerous alloys 
the determination of the elastic limit 
is purely guesswork, and this has 
led to many unfortunate disagree- 
ments over the quality of castings, 
owing to the impossibility of finding 
any definite point in the curve, such 
as is readily observed when testing 
steel. It was stated that for a large 
number of purposes the elastic limit 
is not essential and that the desired 
characteristics can be obtained with- 
out reference to this troublesome de- 
termination. In the discussion of 
this feature of the report it was the 
prevailing opinion that the elastic 
limit is not a good test of cast met- 
als, owing to their lack of homo- 
geneity. Attention was directed to 
the difference in the elastic limit 
and the yield point and it was added 
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that if a 40,000-pound elastic limit 
is specified, the real elastic limit lies 
somewhere between 18,000 to 20,000 
pounds, but the yield point will carry 
it up to 40,000 pounds. The elimina- 
tion of the elastic limit from govern- 
ment specifications for non-ferrous 
alloys was suggested and it was: rec- 
ommended that a committee be ap- 
pointed for this purpose. 


Work of the Bureau of Mines 


“The Work of the Bureau of Mines, 
as It Relates to the Non-Ferrous 
Metal Industry”, was the subject of 
an address delivered by Prof. C. L. 
Parsons, of the bureau of 
Washington, D. C. He said that the 
bureau is working in conjunction 
with a committee of the American 
Institute of Metals with a view to 
improving not only present foundry 
practice in the making of non-ferrous 
metal castings, but also in endeavor- 
ing to eliminate waste and to intro- 
duce better sanitary conditions in 
brass shops. Recently the bureau of 
mines sent a list of 27 questions to 
brass founders throughout the coun- 
try relating to the character of the 
melting equipment employed and the 
information also sought regard- 
ing the kind amount of fuel 
used, melting etc. Dr. Par- 
sons said that the replies received 
thus far were fairly satisfactory, but 
he urged the brass foundrymen in 
attendance to make replies as soon 
as possible. When the work was un- 
dertaken, Dr. Parsons had been in- 
formed that some brass foundrymen 
consulted clairvoyants to help them 
out of their difficulties and he also 
was advised that the secrets of alloy- 
ing of various metals were handed 
down from generation to generation. 
He added, however, that he was glad 
that this spirit no longer prevailed. 
In making a study of the conserva- 
tion of metals, he was impressed with 
the great losses that result from the 


mines, 


was 
and 


losses, 


melting of metals. He found that 
a wide difference exists in furnace 
practice and in some plants every 


opportunity is given the zinc to pass 


out of the flue. For this reason, he 
believed that the first work of the 
institute and that of the bureau 
should consist of an investigation of 
furnace practice, whereby the vola- 
tilization of metals would be greatly 
reduced. The electric furnace also 
should be studied and the develop- 


ment of other types of electric fur- 
naces than now exist should be con- 
sidered. 

Widely varying results, notably as 
to fuel consumption, were reported 
in the replies thus far received re- 
garding furnace practice. Foundries 
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operating fuel oil furnaces reported 
the use of 134 to 9 gallons of oil for 
melting 100 pounds of metal and 
the coke consumption varied from 
17% to 200 pounds per 100 pounds of 
metal melted. The melting losses 
varied from 1/3 to 4 per cent and 
on yellow brass the melting losses 
showed a disparity of from 0.5 to 
15 per cent. Unfortunately, a large 
number of foundries had no accurate 
data to report and one foundryman 
replied that he was operating a foun- 
dry and not a laboratory. Prof. Par- 
sons said that oxidation and volatili- 
zation losses in some shops would 
amount to from $15,000 to $25,000 
per year and he estimated that such 
losses in the shops of the members 
of the American Institute of Metals 


easily would aggregate $1,000,000. 

Prof. Parsons suggested that the 
work of the bureau in co-operation 
with the Institute of Metals’ com- 
mittee should be considered in the 
following order: 

1. Development of a suitable py- 
rometer. 

2. Comparative tests of different 
types of furnaces under comparable 


conditions with a view to greater ef- 
ficiency and the prevention of waste. 

3. Study of the commercial alloys 
with a view to obtaining the desired 
physical properties in the 
nomical way. 

4. Study of 
brass foundries. 


most eco- 


health conditions in 


Brass Foundry Pyrometer 


Presider Olson’ asked for a dis- 


cussion these four 


order named, 


on topics, in 
and said that he 
personally favored the use of the py- 
rometer placed permanently 
of the furnace. The representative 
of a large maker of pyrometers said 
that his had spent a large 
sum of money in trying to devise 
a pyrometer that would meet the re- 
quirements of the non-ferrous 
casting industry. A 
be obtained in 45 


the 


on top 


company 


metal 
should 
and the 


reading 
seconds 


temperature should be taken at two 
points, that is, when the metal is in 
the furnace and also when it is be- 
ing poured into molds. The latter 
was pointed out as being exceedingly 
important and the most. difficult 
problem to solve. It was stated that 
the thermal-couple inserted into the 


bath of molten brass would probably 
have to be renewed frequently, and 
in view of this it might be advisable 
to develop a cheap thermal-couple. 
Dr. H. W. Gillett was of the opin- 
ion that it 


was essential to know 
what the brass founders could afford 
to pay for such readings. It was 
added, that in the manufacture of 
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brass, too many mixtures are em- 
ployed today and in order to operate 
a pyrometer satisfactorily, the tem- 
peratures of each of these alloys 
would have to be known. For this 


reason, a pyrometer probably would 
only prove of value on routine work. 
In concluding the discussion, Presi- 
dent Olson asked the members to 
give the committee all the aid possi- 


ble and if this were done he be- 
lieved that a pyrometer could be 
developed which would be reliable 


and that the readings could be ob- 
tained at a comparatively small cost. 


Tests 


Furnace 


In considering the comparative 
tests of different types of furnaces, 
Prof. Parsons stated that he believed 
the best method of data 
would be to secure information on 
the maximum heating results of fuel 


obtaining 


at the minimum cost and to make 
comparative tests of two or more 
experimental furnaces, using cil, 


coke, coal or electricity for fuel. Af- 
ter these tests have been concluded, 
the results 


could be published and 
recommendations would be made as 
to the best types of furnaces for 


various kinds of work. The furnaces 
would be considered only as types 
and would be recommended in this 
way. Representatives of large brass 
fcundries in attendance said that they 
would gladly equip experimental fur- 
neces. Prof. Parsons stated that the 
bureau of mines has been making 
tests of different types of melting 
mediums at its Pittsburgh labora- 
tory, which are fired with producer 
gas and these data will be published 
shortly. W. R. Dean said that his 
company is building a new foundry 
in which oil furnaces are being 
stalled and he added that he would 
make an effort to keep a careful 
ord of fuel costs which he will 


in- 


rec- 
fur- 


nish to the bureau of standards. It 
was suggested that the type of fur- 
nace to be used would largely de- 
pend upon local conditions and the 


cost of fuel would be dependent upon 
its availability. For example, in the 
New England district anthracite coal 
is used extensively for brass meltinz; 
in the central west, coke is largely 
employed, while in the west, oil is 
the cheapest obtainable fuel. 

With reference to 
Prof. 
bureau 


4l- 
the 


commercial 
stated that 
already making 
and that the resnlts 
be available for the members 
of the American Institute of Metals 
in the near future. 
The study of health 
brass foundries 
ble discussion. 


loy, Parsons 
of mines is 
investigations 
would 


conditions in 
provoked considera- 


Prof. Parsons said 
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that he recently visited a large nuin- 
ber of brass shops in different parts 
oi: the United States and in some of 


these the sanitary conditions were 
aliniost ideal, while in others they 
were exceedingly poor. One foun- 
dryman from York, Pa., said that 
the Manufacturers’ Association of 
that city has investigated the subject 
of improved health conditions in 
manufacturing plants with excellent 
results. Wash rooms have been in- 


stalled in many shops and the phys- 
ical examination of employes has 
Leen adopted in many plants. One 
foundryman said that the men in his 
employ are compelled to wash their 
overalls shirts at least 


and once a 


week, in a large galvanized tub pro- 


vided for this purpose, and in addi- 
tion, shower baths have been in- 
stalled. 

Mr. Moerel, of the brass depart- 
ment of the Pullman Co., Chicago, 
said that the men in his foundry 
are allowed 10 minutes at noon and 
10 minutes in the evening for wash- 
ing up and taking care of their 
clothes. The company has installed 
wash rooms, shower baths and pro- 


vides a clean pair of overalls 
a week. 


once 
In some shops the men are 
compelled to wear sponges over their 
nostrils and mouths 
yellow brass. At 
employes are 
examination to their fit- 
the addition, 
they are examined monthly for occu- 
pational diseases. 


pouring 
the 
physical 


when 
other plants, 
subjected to 
ascertain 
work and in 


ness for 


Electric 


Furnaces 

Furnaces for Melting 
Metals”, the 
presented by C. A. 
Electric Co., 
and jointly by 
Dr. Cari 
Mr. Hansen 
obtained by meit- 


“Electric 


Non-Ferrous was sub- 


ject of papers 
Hansen, of the General 
Schenectady, N. Y., 
G. H. Clamer and 
of Philadelphia. 

serted the 
ing copper electrically in a 
designed by C. A. Weeks, of 
delphia. The furnace 
horizontal, cylindrical 
feet, the heat 
radiation from an arc 
pounds of 
pounds of 


Hering, 
Dre- 
results 
furnace 
Phila- 
consists of a 
drum, 8 x 6 
furnished by 
2.000 


1,926 


being 
From 
charged, 


ingots 


copper scrap 


copper! were Té- 


covered and the ss amounted to 
about 3.7 per cent The time re- 
quired for making the heat was 3 
hours, 50 minutes. 

Dr. Carl Hering described an elec- 
tric furnace which had been desigacd 
for brass melting. In this furnace 
small portions of the liquid metal are 
heated rapidly in cylindrical open 
ings in the bottom of a hearth and 
are then immediately ejected with 


considerable force into the main body 
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cf the molten liquid, other metal be- 
ing continuously sucked into 
holes. The time in which each 
is heated and ejected is probably 
only a fraction of a second. This 
eiection of the metal is produced by 
a recently discovered  electro-mag- 
called pinch effect. All 
in the furnace is, therefore, 
generated directly in the metal it- 
self. The heat reaches the metal in- 
stantly instead of by the slow proc- 
ess of conduction and radiation. The 
heat is started charge 
of molten metal and from a_ small 
the frozen metal left in 
the furnace from the previous charge 
and the melting is done by charging 
the solid metal into the superheated 
liquid metal, which method the 
transmitted rapidly to the 
in the solid state. 


these 
part 


force 
heat 


netic 
the 


with a small 


pe rtion of 


by 
heat is 
metal 


Advantages of Electric 


Mr. Hansen’s 
paper, G. H. Clamer, of Philadelohia, 
said that the data presented 
valuable because they are based on 
unbiased information. He _ was -of 
the opinion that the future for elec- 
tric melting in the non-ferrous miet- 
al industry will depend, not so much 
upon the saving which may be effect- 
ed in the actual cost of melting, as 
in the that may be effected 
in diminishing the loss of metal and 
in the production of a better produc 
resulting from the iron contamination 
with the oxidizing and : sulphur-add- 
influences. Mr. Clamer added 
that he is firmly of the opinion that 
many failures which 
cribed to oxygen, in reality are due 
to sulphur. Investigations which fe 
made along this line indicate that in 
the most careful crucible melting in 
coke-fired furnaces, the metal will absorb 


Melting 


In the discussion of 


were 


saving 


ing 


have been as- 


from 0.02 to 005 per cent of sul- 
phur. Copper has the greatest affin- 

for sulphur of any of the metals 
aside from manganese, and it natur- 
ally has a tendency to absorb it if 
beought into contact with sulphur 
carrying gases. The percentage of 


sulphur increases each time the metal 
is melted and this accounts for 
dark skin on 


pared with 


the 


re-run castings as com- 


those of first melt metal. 
Continuing, Mr. 
follows: 


“Tron 


Clamer spt ke as 


and _ steel detri- 
mentally affected by sulphur if 
0.04 or 0.05 per cent, and it is only 
natural to suppose that even a small- 
er amount will affect 
has 
that 
exists 


are very 


abe yve 


more seriously 
copper or the copper alloys. It 
been fairly well demonstrated 
the sulphur in. iron and 
largely as a 
the 


steel 
mechanical impurity, in 
manganese 


form of sulphide 
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Manganese, as previously stated, has 
a greater affinity for sulphur than 
copper and it has a very’ much 
greater affinity for sulphur than iron. 
It is natural, therefore, to assume 
that it exists as manganese sulphide 
In the copper alloys, on the other 
hand, we know that if manganese is 
not present it is in chemical combi- 
nation with the copper, and, for this 
reason, it should exert a more del- 
eterious influence than it does in 
iron or steel. There is another field 
which will make the electric furnace 
atttractive. This is for melting all 
finely-divided metals which cannot 
be successfully accomplished in oth- 
er types of furnaces for 
well known. f 

The subject of a suitable test bar - 
for brass mixtures, stated, is 
now being carefully investigated by 
the United States bureau of stand- 
ards, with which a committee of the 
American Institute of Metals is co- 
operating. It was pointed out that 
the investigation should be carried 
out along the following lines: 

(1) To determine the most satis- 
factory dimensions for a test bar. 

(2) To determine the most satis- 
factory form in which to cast such 
a bar in order to give uniform re- 
sults representative of the metal un- 
der consideration; that is, how best 
to attach it to a casting if a coupon 
is desired, taking into consideration 
the size and form of the casting, or 
if cast separately, form and 
method of gating the bar and block 
to which it is attached. 

(3) The proper 
casting. 

(4) 


reasons 


it was 


size, 


conditions for 
Relationship between chill and 
sand cast alloys. 

(5) The amount of 
a 12-inch bar. 

The 


test 


shrinkage on 


standard 
complicated by 
properties of 
alloys. A 
this work 
equipped by the bureau of 
standards at its Pittsburgh labora- 
tory. G. H. Clamer, who presented 
the report of the committee appoint- 
ed to confer with the bureau of 
standards, said that the problem was 
such a large one that it was difh- 
cult to know where to begin making 
the tests. It finally decided 
to solve one problem at a time by 
considering one alloy and_ studying 
it under all conditions of casting 
and to cast it in varying forms of 
test The binary alloy, copper. 
and tin, first was suggested, but ow- 
ing to the well-known influence of 
oxidation upon this alloy and the di- 
versified results obtained the 


obtaining a 
greatly 
the divers 
non-ferrous 


work of 
bar is 
reason of 
the 
foundry 


many 


for carrying on 


has been 


was 


bars. 


by 
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use of a deoxidizer, such as phos- 
phorus, it was concluded to first test 
the standard government alloy con- 
sisting of copper, 88 per cent; tin, 
10 per cent, and zinc, 2 per cent. 
This alloy gives very uniform re- 
sults and its oxidation is taken care 
of by the zinc. 


Vaporization of Metals 


Prof. Joseph W. Richards present- 
ed an interesting paper on the vap- 
orization of metals, in which he 
pointed out that indifferent gas in 
contact with a volatile substance acts 


like a vacuum as far as inducing 
vaporization is concerned. Metals 


all have different boiling points un- 
der atmospheric pressure, lower boil- 
ing points at lower pressure, and can 
“evaporate at any temperature 
to their freezing point if the 
sure is sufficiently reduced. They 
also will vaporize at low tempera- 
tures in the presence of an _ indiffer- 
ent gas if the latter is renewed as 
fast as it becomes saturated with 
the vapor of the metal. Zinc, which 
boils under atmospheric pressure at 
920 degrees Cent., has an appreciable 


down 
pres- 


vapor tension at as low a_ temper- 
ature as 289 degrees Cent., or 130 
degrees Cent. below its melting 
point. This indicates that zinc not 


only evaporates rapidly when melted 
in a current of indifferent gas, but 
solid zinc 


even can give off zinc 
vapor. 

In conclusion, Prof. Richards said 
that the evaporation and _ volatiliza- 
tion of metals can best be avoided 
by melting them out of contact with 
currents of gases, that is, by heat- 
ing them in closed vessels. This can 


be accomplished either by melting in 


crucibles with covers or by using 
the electric furnace. The latter is 
to be preferred and will be found 


much less expensive for power than 
is commonly supposed. Brass, he 
believed, can at the present time 
be melted more cheaply in electric fur- 
naces than by fuel, almost anywhere 


in the United States, effecting a 
great saving of the zinc usually 
vaporized. 

It was believed that the theory 


ventured by Prof. Richards undoubt- 
edly accounts for the loss of zine 
in some types of furnaces because 
the passage of imert gases is suffi- 
cient to reduce the vapor pressure 
of the zinc, thereby increasing the 
vaporization of the metal. One 
foundryman stated that the loss with 
the open-flame type of furnaces is 


no greater than with the coke fur- 
naces he is using. He found, how- 
ever, that the vaporization is in- 


creased by reducing the pressure of 
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oil and air. The most satisfactory 
pressures to use, he found, are 8 
ounces of air and 20 pounds of oil. 
However, if these pressures are in- 
creased, the zinc losses likewise are 
enhanced. 

“The Difficult Art of Casting Ger- 
man Silver” was the subject 
paper prepared by C. P. Karr, metal- 
lurgist of the Standard Chemical 
Co., Pittsburgh, which was presented 
at the closing the Insti- 
tute of Metals. The author outlined 
the German, English and American 
methods of mixing and melting these 
alloys and pointed out the difficulties 
of obtaining sound 
the excessive oxidation 
chilling. This paper 
at length. One member stated that 
he had made castings of german 
silver that had to be highly polished 
and he experienced considerable trou- 


of a 


session of 


due to 
and rapid 
discussed 


castings, 


was 


ble from slag accumulations in the 
cope sides of the casting. This dif- 
ficulty was overcome by a _ change 


in the construction of the pattern. 


Another foundryman experienced no 
difficulty in running german _ silver 
castings, but he found that they 
leaked when subjected to hydraulic 
pressure of 200 pounds per square 
inch. hese leaks developed at the 
valve seats and other points where 
light and heavy sections joined. Mi- 
croscopic examination indicated the 
presence of pin holes, but unfortu- 
nately he did not have an opportuni- 
ty to ascertain the cause of these 
defects. He was of the opinion, 
however, that german silver could be 
cast as sound as brass castings if 


the metal is properly melted and de- 
oxidized. An open-flame type of fur- 
nace used in practice. 


was his 


Cash Register Panel 


register 
exhibited 
broken to show 
the metal. It was 
stated that this casting was 10 years 
old, but that since that time these 
defects had been found in all of the 
castings made and means have 
been devised for overcoming them. 
The metal is melted in crucibles in 
coke-fired furnaces. It was sug- 
gested that lead in the proportion 
of three pounds to 100 pounds of 
metal should be used and it was 
also recommended that aluminum be 
employed to prevent the smoking 
of the metal and undoubtedly better 
castings thereby could be obtained. 
stated that all of these rem- 
including vanadium, had been 
and that they produced dirty 
and affected the 
of the metal. Remelting 


A german silver cash 
drawer 


which 


front then 
had been 


spots in 


was 


oxide 


no 


It was 
edies, 
tried, 
castings color 
the alloy, 


white 
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however, resulted in some improve- 
ment. The casting was about %- 
inch thick, highly ornamented and 
it was stated that no difficulty was 
experienced from oxide spots on 
plain panels. The theory was ven- 
tured that the irregularity of the 
surface, produced by ornamentation, 


split the stream of metal in the mold 
and produced a combination favor- 
able to oxidation. Nickel also had 
been used in varying amounts from 
2 to 20 per cent, but the difficulties 
were not overcome. Practically all 
the remedies suggested, such as bot- 
tom-gating, skim-gating, pouring from 
the 
been 


metal 
tried 


crucible in which 
was melted, etc., 
without success. 
Other papers include 
“The History and Achievements oi 
the Institute of Metals of Great Brit- 


the same 


had 


presented 


ain”, by G. Shaw Scott; “The Suc- 
cessful Handling of Manganese 
3ronze and Other Alloys in a Re- 
verberatory Furnace”, by W. R. 
Dean; “The Thermal Diagram With 
Special Reference to the Bronzes”, 


by Dr. W. E. Campbell; “Progress 
of Work on Boron Suboxide Used 
as a Deoxidizer in Non-Ferrous Met- 
als”, by Dr. E. Weintraub; “The In- 


fluence of Pouring Temperature on 


Manganese Bronze” and “Adulterated 
Core Flours’, by H. W. Gillett, and 
“Commercial Alloys and the Use 
of Rare Metals”, by Dr. A. Hirsch. 
Election of Officers 

Officers for the ensuing year were 
elected as follows: 

President, L. W. Olson, Ohio 
Brass Co., Mansfield, O. 
Secretary-treasurer, W. M. Corse, 
Lumen Bearing Co., Buffalo. 

Vice presidents: Rolling mills— 
W. H. Bassett, assistant superintend- 


American Brass 
New 


Belknap, president 


ent, Co., Waterbury, 
England district, W. L. 


3elknap Mfg. Co, 


Conn.; 


Bridgeport, Conn.: Pennsylvania, 
Jesse L. Jones, Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh; 


Illinois, except Chicago, Philip Muel- 


ler, H. Mueller Mfg. Co., Decatur, 
Ill.; Chicago, Wisconsin and the 
northwest, C. E. Hoyt, Lewis Insti- 
tute, Chicago; Michigan and Ohio, 
F. O. Clements, National Cash Reg- 
ister Co., Dayton, O.: Virginia aad 


the south, G. H. Clamer, Ajax Metal 


Co., Philadelphia; New York and 
New Jersey, F. Reidenbach, Gen- 
esee Metal Co., Rochester, N. Y-; 


Ontario and Western Canada, C. M. 


Ivey, Empire Mfg. Co., London, 
Ont.; Quebec and Maritime Prov- 
inces, Robert Job, vice president, 
Milton L. Hersey Co., Montreal, 


Quebec. 
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Solved by Experts 


| Alloy to Replace Brass 


Can you give us a good mixture for 


a cheap, non-corrosive metal for the 
manufacture of beer pumps? Hereto- 
fore we have made these from pure 


brass. 

It is doubtful if any alloy can be 
used in place of brass for this pur- 
pose, as would have to 
be made largely of tin, lead not being 
suitable on account of its 


white metals 
poisonous 
nature. 


Anti-Corrosive Alloy 

We have received an order for a num- 
ber of brass flanges, 37 inches in diam- 
eter and 2 inches thick. These are to 
be subjected to the corrosive influence of 
acid and we would like to obtain a mix- 
ture for this work. Would the follow- 
formula be suitable: Copper, 82 
pounds; tin, 6 pounds, and lead, 12 
pounds? 

An _ alloy 
subjected to 


mg 


can be satisfactorily 


has 


that 


acids been in- 


vented, and for this reason the mixture 


never 


you mention may be found to be as sat- 
isfactory as any other that can be de- 
vised. The the alloy will 
depend largely upon careful melting and 
rapid cooling. Use charcoal 
with plaster of paris as a flux. 


density of 


liberally, 
To in- 
sure the rapid cooling of the casting, 
use shallow flasks with iron plates in- 
stead of boards under the drag halves 
of the molds, and vent the molds well 
so that the heat will be rapidly con- 
ducted preventing the 
should 
not be inferred, however, that the metal 
should be 


away, thereby 


formation of large crystals. It 


poured 
solidification 


unusually 
The metal should 
be poured at the usual temperature, but 
the castings should be cooled rapidly by 
means that satisfactorily 
The of 2 per 
phosphor-copper also is advisable. 


cool to 
hasten 


any can be 


adopted. addition cent 


Babbitt Metals 

I would like to 
Labbitt mixtures, 

An excellent hard babbitt is 
as follows: Tin, 84 per cent; anti- 
mony, 8 per cent, and copper, 8 per 
cent. A softer alloy consists of tin, 


receive a number of 
metal 


made 


90 per cent; copper, 3 per cent, and 
antimony, 7 per cent. 

A less expensive alloy than the 
already enumerated follows: 
Lead, 50 per cent; tin, 35 per cent, 
and antimony, 15 per cent. 

A comparatively cheap alloy fol- 
lows: Lead, 80 per cent; antimony, 
15 per cent, and tin, 5 per cent. 

The alloys containing copper are 
niade by first melting the copper, 
adding the antimony and then pour- 
ing the mixture into the molten 
tin. The lead alloys are preferably 
made by melting a portion or all of 
the lead, which is raised to a red 
heat so as to dissolve the antimony, 
and the added last. 


two 


tin is 


Sand for Aluminum Castings 


We are experiencing considerable dif- 
ficulty in making aluminum match-plates. 
We believe that our sand is at fault and 
we would like to have you advise us 
what grade of sand is best to use. 

You may be ramming the molds too 
hard, and if so, this would result in 
blowing, particularly if the sand is 
fine and close, such as is ordinarily 
used for molding aluminum. This 
difficulty could be avoided easily by 
skin-drying the molds, and we suggest 
that this practice be followed. Spray 
the molds lightly with molasses water 


and skin-dry with a torch. If the 
sand contains considerable clay, it 
would be advisable to discard it and 


to obtain a supply of good, fine brass 
sand. 





Aluminum Alloy for Bells 

Can you give us any information re- 
garding the use of aluminum for mak- 
ing bells? 

An alloy, consisting of 92 per cent 
of aluminum and 8 per cent of copper, 
is quite sonorous and sometimes is 
used the manufacture of small 
bells. The best method to pursue in 
making this alloy is to melt any de- 
sired amount of copper and to alloy 
therewith an equal weight of alum- 
inum to form a hardening, which is 
used in the proportion of 16 pounds 
to 84 pounds of aluminum. The hard- 
placed in the crucible first 


for 


ening is 


with about one-third of the aluminum 
charge, and when the mass is molten, 
the balance of the aluminum is added 
gradually to prevent chilling the mix- 
ture. Notched bars of aluminum 
should be cut in half when small cru- 
cibles are used to prevent the ends of 
the ingots from extending above the 
top of the crucible, thereby avoiding 
oxidation, which produces’ minute 
pores in the metal. The alloy should 
be poured at a temperature of 600 
degrees Cent. 


Blow-Holes in Brass Castings 


We are experiencing considerable dif- 
ficulty in obtaining brass castings free 
from blow-holes. This difficulty dates 
back to the time when we installed our 
oil heating system. We melt in an open- 
flame furnace, and we would like to 
know how we can overcome our dif- 
ficulty. 

The blow-holes in your castings are 
due to the oxidation of the metal pro- 
duced by a too strongly oxidizing at- 
mosphere in the furnace. You are 
blowing too much air into your fur- 
nace, and although the speed of your 
melting may be increased, any slight 
gain in this direction is more than 
offset by the loss of metal as slag 
and the subsequent loss of castings. 
We would suggest that the air be 
regulated until the flame from the 
burner is as near to the smoking 
point as it is possible to go and yet 
melt properly. Small blocks of wood 
charged with the metal will also help 
materially to produce sound castings, 
as they assist in maintaining a re- 
ducing atmosphere in the furnace. To 
protect the surface of the metal from 
oxidation, it should be kept covered 
with a blanket of slag, which can be 
produced by glass or by sharp sand 
and soda ash. 


The American Pattern & Model Co., 
702 North Halsted street, Chicago, 
has been compelled to extend its pat- 
ternmaking facilities and the wood 
and metal patternmaking departments 
now cover an area of 7,000 square 
feet. Jobbing work 
ively. 


is done exclus- 














A, Foundry Specializing in Machinery Castings 


Description of the Gray Iron Shop Operated by the Fulton Iron 
Works, With Details of the Storage Yard and Charging Floor 


URING the past 10 years the 
design of gray iron foundries 


ID) 


has, to a considerable extent, 
become standardized. This applies 
especially to large shops handling 


miscellaneous heavy machinery cast- 
ings where considerable of the mold- 


ing, even under modern conditions, 
must be done by hand. In _ these 
plants there is not at the present 


time much latitude for originality in 
arrangement or for radical peculiari- 
ties in layout if economical results are 
to be obtained. 

Each shop, however, differs from 
the others in an infinite variety of 
minor details, which taken altogether, 
have an important bearing on the cost 
of operation. Therefore, while a study 
of the average new gray iron foundry 
would not be profitable for the seeker 
after novelties, it would be well worth 
while for the practical foundryman 
who is interested in the way various 
foundry designers work out the de- 
tails of construction and equipment. 

The Fulton Iron Works, St. Louis, 
has recently completed a large gray 
iron foundry, details of which, 
particularly the arrangement of the 
material yard, charging floor, blower 
room and core ovens, are worthy of 
special study. 


the 


This foundry is a de- 


partment of a new plant that the Fulton 
Iron Works has 
for the manufacture of sugar machin- 
ery, Corliss engines, oil engines, etc. 
Jt is located in Hodimont, near the 
western edge of the city. The alti- 
tude is high and the living conditions 
superior to those found in the average 
manufacturing suburb. The plant has 
railroad enabling it to 
ship over any line entering St. Louis. 


connections 


Arrangement of the Foundry 


The 
frame 


foundry 
structure 


building is a_ steel 
with brick curtain 
walls and a straight monitor roof as 
indicated in Fig. 1. About 75 per 
cent of the wall space is glass and 
the windows are arranged so that 
most of the light comes from above 
and through the monitor, thus avoid- 
ing annoying shadows on the molding 
floor. The building is 252 feet, 9% 
inches in length and 112 feet in width. 
A row of posts on one side, as shown 
in Fig. 3, divides the interior into 
two bays, the main bay being 80 feet 
and the side bay 30 feet in width. 
The central portion of the side bay 
is occupied by the cupolas and core 
department. The molding floor area 
approximately 23,830 
feet, equivalent to about 530 


is, therefore, 
square 


recently completed. 


square feet per ton of output daily. 
The carpenter shop, 22 


feet square, 
connects with the molding floor at 
one end of the building. It is used 
for flask-making and other rough 


wood-working. The foundry superin- 
tendent’s office is in a small lean-to 
opposite the cupolas and adjacent to 
the toilet rooms and lavatories. <A 
concrete drainage basin, 20 feet in 
diameter and 10 feet deep, has been 
constructed south of the building for 
collecting the roof water and drain- 
age from the foundry yard. 

Probably the most novel feature of 
this plant is the arrangement of the 
foundry yard and charging floor, as 
illustrated in Fig. 1. 
yided with a 
track, as 


The yard is pro- 
standard switch 
this illustration, 
over which the cars carrying pig iron, 
scrap, etc., are brought in. A track 
scale, situated under the box cars 
shown in Fig. 1, is provided for check- 
ing the weights of material received. 
The yard is 75 feet in width and ex- 
tends the full length of the foundry 
building. It is spanned by a Pawling 
& Harnischfeger traveling crane equip- 
ped with a 10-ton main and a 3-ton 


gage 


shown in 


auxiliary hoist. The crane rails are 
carried by the wall of the foundry 
building on one side and by a truss 
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FIG. 1—FOUNDRY YARD, SHOWING THE ARRANGEMENT OF THE CHARGING FLOOR AND ELEVATED COKE BIN 
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FIG. .2—ONE 


the and 


power plant on the other. 


supported by pattern shop 

The charging platform extends out 
under the yard crane runway as indi- 
cated at F, Fig. 1, the 
stored in an elevated built over 
with the 
charging floor as shown at C, Fig. 1. 
The the 
platform F, are loaded in the yard be- 


and coke is 
bin 
the core level 


ovens on a 


charging buggies shown on 
low with their proper amounts of pig 
are then hoisted 
the The 
crane also is equipped with an elec 
magnet for handling 
The coke 
also loaded py the traveling crane di- 
The 


steel plates, as 


and and 


to the 


iron scrap 


platform by crane. 


tric iron and 


scrap. bin is, of course, 


rect from cars. bin is heavily 


constructed of indi- 





3—GENERAL. VIEW OF THE 


SECTION OF 


MAIN 


THE CHARGING FLOOR 

cated in the illustration, and is about 
50 feet long, 30 feet wide and 3 feet 
deep. It has a capacity of approxi- 


mately 10 carloads. 
Charging Floor Construction 


The details of the charging floor it- 
self Fig. 2. The con- 
struction is fire-proof throughout, the 
Hoor being laid with steel plates. A 
multiple beam platform scale, at the 
left, 2 


are shown in 


Fig. 2, 


is used for weighing the 
charges. The charging buggies are of 
the usual type, provided with flanged 
wheels so they may be operated on 
industrial tracks 
the various parts of 


which connect 
the plant. An 
air hoist, provided with a special tog- 

chain used 


the 


connection, is for 
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dumping the charges into the cupola. 
This arrangement is shown clearly at 
A, Fig. 2, and, although very simple 
and inexpensive, has proved satisfac- 
tory in operation. 


Melting Equipment 


The shop is equipped with two 
Whiting cupolas, 48 and 66 inches in 
diameter inside of lining, respectively. 
The cupolas are completely enclosed 
by a brick wall, only their spouts be- 
ing exposed, as indicated in Fig. 5. 
The blower, together with the elec- 
tric motor used for driving it, are 
placed on a mezzanine floor under the 
charging floor. This floor consists of 
concrete slabs laid between I-beams. 
The blower room is separated from 
the cupola by a steel partition and 
the belted to the 
blower, is further protected from dust 
by secondary partitions. The cupola 
chamber is provided with a 24-inch 
exhaust vent to the This vent 
is shown on the charging floor level 
at V, Fig. 2. The general arrange- 
ment of the blower room is shown by 
the Fig. 6. A 36-inch 
positive pressure rotary blower, built 
by the Connersville Blower Co., Con- 
nersville, Ind., has been installed. It 
through a 24-inch blast 
pipe connecting with the wind boxes 
of the cupolas. The blower is belted 
interpole motor rated at 50 
horsepower and designed to run from 
750 to 1,125 revolutions per minute on 
a 220-volt The motor was 
furnished by the Electro-Dynamo Co., 
Bayonne, N. J., and is designed for 
an overload of 65 horsepower at 241 
amperes two hours without ex- 
cessive heating. For recovering the 
iron in the cupola drop, a wet cinder 
mill has been installed in the foundry 
yard underneath the charging plat- 
form, 


which is 


motor, 


roof. 


cross-section, 


lischarges 


to an 


circuit. 


for 


view of 
floor is shown in Fig. 3. 


A general the molding 

The cupola 
spouts may be seen at the right and 
the entrance to the foreman’s office 
and locker rooms at the left; this il- 
lustration also indicates the character 
of work produced by the foundry. 
The main bay is equipped with a 20- 
ton, 75-foot span, Pawling & Har- 
nischfeger traveling crane, provided 
with a 5-ton auxiliary hoist and also 
with a 30-ton Pawling & Harnischfe- 
ger crane supplied with a 5-ton aux- 
iliary hoist. The service rendered by 
the main cranes is supplemented by 
two 5-ton 20-foot over-hang Pawl- 
ing & Harnischfeger traveling wall 
cranes, one of which is shown in-the 
background in Fig. 3. The wall cranes 
have been found especially useful and 
aid greatly in improving the efficiency 

















November, 1912 


of the main travelers. The side bay, 
including the core room, is equipped 
with a 5-ton crane, 30-foot span. Ar- 
tificial light is supplied to the molding 
floor by Tungsten units shown at L, 
Fig. 3. Each unit contains four 250- 
watt lamps suspended under a bowl- 
shaped reflector above the main trav- 
eling crane. A space, 35 feet square, 
is illuminated by each lighting unit. 
The foundry practice standard 
and in general is without distinctive 
features. All the molding is done by 
hand and the heavy jobs, of which 
there are many, are molded 
in Heavy, bolted, cast iron 
flasks are used, the copes being gen- 
erally provided with cast iron bars 
shaped to conform with the require- 
ments of the pattern. A good many 
large flywheels are cast and these are 
molded in the floor, the rim and hub 
being swept out in the usual manner 
and the 
cores. 


is 


in loam 


pits. 


arms formed 


by dry sand 


Spiders for Steel Gears 


The shop also has occasion to make 
a large number spiders 
gears, varying from 6 to 
diameter. Special star-shaped, bolted- 
up, cast iron flasks pro- 
vided for this work, one of which is 
shown in Fig. 4. 


for steel 
15 feet in 


of 


have been 


The drag portion of 


the mold is made in the loam floor 
with a split pattern as shown in the 
foreground in Fig. 4, the cope half 
being made in the special flask. The 
mold is carefully nailed, as shown in 
the illustration, and skin dried. The 
special star-shaped flasks shown in 
the illustration are said to effect a 


considerable saving in sand and con- 
sequently a reduction in the molding 
time. 

The department occupies a 
space 60 feet long and 30 feet wide 
in the side bay adjacent t 
las. The 
are two, are 
extend out 
coke bin 
fired 


core 


» the cupo- 


core ovens, of which there 


shown 
into 


Fig. 5. 


in 
yard 


They 
the 
and 


under 
Fig. 1, 
in the rear. 
The larger of the two ovens is 30 feet 
long, 20 feet wide and 20 feet high 
inside. It is equipped with two wide 
gage tracks provided with cars for 
carrying heavy flasks as shown in Fig. 
5. The small oven is 25 feet long, 12 
feet wide and 12 
equipped with 


the 
indicated 
the 


as 


trom 


in 


are yard 


feet high and is 
track and car. 
Each oven is provided with a rolling 
balanced steel door. 

The north end of the main bay, 
shown in the immediate foreground in 
Fig. 3, is set aside for the cleaning 
department. It is provided with the 
usual equipment of air hammers, tum- 
blers, etc. The foundry sand 


one 


and 
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FIG. 4—MOLD FOR A GEAR WHEEL 


THIS PATTERN 


other raw stores are kept in bins lo- 
cated alongside the spur track in the 
foundry yard. 


The pattern shop is in a separate 
building west of the foundry. It is a 
trapezoidal-shaped structure, the par- 
allel sides being 82 and 60 feet in 
length, respectively, and the non-par- 
allel sides 83 and 80 feet. This is 
practically equivalent to a building 80 
feet long and 65 feet wide. The vari- 
ous tools are placed in a row in the 
center of the shop and are driven by 
a line shaft underneath the _ floor. 


There are no shafting and belts over- 


head. This arrangement 


is very neat, 
and especially commendable for its 
safety. The pattern shop equipment 
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THE SPECIAL FLASK USED FOR 


ALSO IS SHOWN 


includes a buzz planer, surfacer, band 
saw, circular lathe, 


For handling heavy patterns, the 


saw, grindstone, 
ere, 
shop is provided with a mono-rail 
hoist which, through the [ 
gage industrial 
the 
foundry. \ 


agency ot 
railway, 


cranes the 


the narrow 


connects with main in 


yard and fire- 
proof building has also been erected 


tor 


3-story 
pattern from 
each floor of this building extend out 
under the 


storage. Platforms 


vard crane runway, thus 
facilitating the transfer of heavy pat- 
terns. 

The 


vanized 


Works was or- 
Girard B. Allen 
& Co., and a small shop was erected 
on the levee St. 


Iron 
1852 


Fulton 
in 


as 


at Louis for the 





SHOWING THE CORE 


CUPOLA SPOUTS 


OVENS AND THE 
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manufacture of steamboat machinery. 
Later, pumping engines for the city 
of St. Louis were made. In 1871 the 
concern was incorporated as the Ful- 
ton Iron Works, and since 1884 has 
made a specialty of sugar mill ma- 
chinery and Corliss engines. The 
company claims to have built the first 
modern type, multiple sugar mill in 
1892. Air compressors are also man- 
ufactured and recently the American 
rights for the patents on the Tosi oil 
engine have been acquired. 
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loys whose chief constituent is lead 
and, in isolated cases, zinc. 

In making a choice of anti-friction 
metal, the principal guide should be 
the special functions and conditions 
under whicli the metal is to be em- 
ployed, such as the speed of the sur- 
faces under contact, manner of lubri- 










cation, likelihood of shocks or of 
other sudden fluctuations in the 
stress, etc. It is also necessary to 


consider the suitability of the material 
for diminishing friction, its ease of 
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FIG. 6—SKETCH SHOWING THE 
CHARGING 


Experimental Tests of White 
Metals for Engines 


Among the papers presented at the 
sixth the International 
Association for Testing Materials, held 
at New York, Sept. 2 


on 


congress of 


to 7, was one 
White 
by Nino Peco- 


“Experimental Tests of 


Metals for Engines,” 
raro, who stated that among the al- 
loys which are used 
struction, the so-called anti-friction 
alloys or white metals are particularly 
important. They are employed for 
the bearings of journals, in the diverse 
joints of gearing, for the guides, etc. 
Most of these alloys contain tin as 
their chief constituent, which is mixed 
with antimony, copper, sometimes 
with mercury, and with small quanti- 
ties of lead. There are also some al- 


in engine con- 


ARRANGEMENT 
FLOOR AND CUPOLAS 


OF THE BLOWER, 


application, capacity for adapting it- 
self to diverse shapes, resistance to 
wear, and expense. Such a selection 
can Only be made on the strength of 
experiments, which must not only be 
numerous, but which are difficult to 
conduct and which require expensive 
machines. As a result, choice is often 
made, based on experience and prac- 
tice, the wisdom of which is fre- 
quently not borne out by subsequent 
experiments. 


Conclusions 


The author draws the following con- 
clusions from the experiments con- 
ducted at the Arsenal of the Royal 
Italian Navy, at Spezia, Italy, which 
is well-equipped with numerous test- 
ing machines and other devices 
the examination of materials: 

The temperature at which an anti- 
friction metal is 


for 


fused exercise 


may 
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an important influence upon the be- 
havior of the metal with regard to 
the coefficient of friction which would, 
under otherwise equal conditions, be- 
come apparent under application. In 
order that an anti-friction alloy may 
in practice give constant results under 
the same conditions, it should not only 
be prepared always by the same method, 
but it is also necessary that its fusion 
take place at the temperature at which 
the alloy shows the most favorable 
behavior. 

The hammering to which anti-fric- 
tion metals are frequently submitted 
after having been poured into the 
bearings has, as a rule, an influence 
upon the friction which is not unim- 
portant; in most cases this influence 
is not favorable. 


Of the acceptance tests of white 
metals, the compression test appears 
suitable for arriving at an estimate as 
to how far the respective metal will 
be able to satisfy the conditions of 
compression without undergoing any 
practically inadmissible deformation. 

Abrasion tests appear always most 
desirable since the resistance to ab- 
rasion is an important characteristic 
of anti-friction alloys. These tests 
are, however, neither easily conducted, 
nor can they be rapidly carried out. 
It would, nevertheless, be advantage- 
ous to substitute for them some sim- 
ple experiments which would like- 
wise permit a comparison between 
different alloys as regards their re- 
sistance to abrasion. The hardness 
test by the Brinell method consti- 
tutes such an expedient. 

The determination of the hardness 
number of anti-friction alloys of equal 
chemical composition may perhaps 
supply us with the possibility of es- 
tablishing a comparison in broad feat- 
ures between the different alloys as 
to their suitability for diminishing 
friction. If this should be confirmed, 
the exact determination of the average 
hardness numbers of anti-friction al- 
loys would acquire an extraordinary 
importance, because it would, in many 
cases, enable us to arrive at a quick 
estimate in the place of the tedious, 
expensive and difficult friction test, 
for which, moreover, suitable arrange- 
ments are not always available. 

Apart from the impact tests which 
sometimes yield useful information 
with regard to the impact strength 


of anti-friction alloys, as well as 
from the compression and hardness 
tests, useful information concerning 


the most important characteristics of 
those metals cannot be obtained from 
other mechanical tests, such as tensile 
and bending, to which such metals are 
occasionally submitted. 














A. New Electric Furnace for Melting Brass’ 


Economies That Are Effected by the Use of Furnaces of This Type, 
With a Description of a Melting Medium That Has Given Good Results 


ITH THE rapid development 

of the electric furnace, the 

question often isasked whether 
it is applicable to brass melting. This 
question cannot be answered in a 
general way, because so much de- 
pends on local conditions, especially 
on the cost of electric power, on the 
particular furnace used and on the 
specific requirements. It was consid- 
ered advisable, therefore, to give in 
the present paper a general discussion 
of the various factors involved, in- 
cluding what data there are available, 
from which a better idea may be ob- 
tained of the applicability of the elec- 
tric furnace to any specific case. 

In general, it may be said that the 
cost of the electric energy is by no 
means the only important factor, nor 
necessarily the most important one, 
as there are other advantages of the 
electric over the fuel furnace, which 
may be of equal and even greater im- 
portance. 


Cost of Heat 


A rough idea of the cost of heat 
produced in different ways is shown 
in the accompanying table, and for 
simplicity in comparison and calcu- 
lation, all the data in this paper, 
whether they refer to heat or any 
other form of energy, will be given 
in terms of kilowatt-hours, that is, 
1,000 watt-hours; a British thermal 
unit is equal to 0.29303 (approximate- 
ly 5-17) watt-hour, and a kilogram 
calorie to 1.1628 (approximately 7-16) 
watt-hours; or one watt-hour equals 
3.4127 (approximately 17-5) thermal 
units, or’ 0.85998 (approximately 6-7) 
kilogram calorie. 

Assuming that all the energy from 
the following original sources is con- 
verted into useful heat, then 1 kilo- 
watt-hour in the form of heat will 
cost as follows: 


From electric power at 1 cent per 
horsepower-hour, 1.34 cents. 

From water power at $20 per kilo- 
watt-year, 0.228 cents. 

From water power at $6 per kilo- 
watt-year, 0.0670 cents. 

From wood at $4 per cord, 0.0525 
cents. 

From coke at $4 per 
0.0479 cents. 


*Presented at 
American 


gross ton, 


the Buffalo meeting of the 
Institute of Metals. 


From crude oil at 2 
lon, 0.0457 cents. 

From coal at $3 
cents. 


cents per gal- 


per ton, 0.0292 

With such a large difference in the 
costs of the original sources it is 
evident that to be cheaper than fuel 
heat, electric must possess 
other and more important advantages. 

One of the most important of these 
is that in a good electric furnace 
nearly all of the nergy is converted 
into useful heat in the metal, while 
in a fuel furnace by far the greater 
part, probably about nine-tenths, goes 
up the flue as waste, and this becomes 
worse the higher the temperature of 
the metal, as the chimney gases must 
necessarily always be considerably 
hotter than the metal which they 
have heated, or they would not have 
imparted their heat to it. With the 
electric furnace there are no chimney 
gases, hence no corresponding losses. 
In some electric nearly all 
of the heat goes metal di- 
rectly, being generated in it, no mat- 
ter whether the temperature is high 
or low. 

A comparison of the mere costs of 


heating 


furnaces 
into the 


a unit of heat from different sources 
is, therefore, not a true criterion; 
moreover, with fuel heat, the cost 


of the useful heat is largely a matter 
of temperature. With fhe electric 
furnace this is not the case, the ef- 
ficiency of the production of useful 
heat being practically independent of 
the temperature. 


V olatilization of Zinc 


Many of the objectionable fea- 
tures of fuel heating, such as oxida- 
tion, volatilization of the zinc, ab- 
sorption of sulphur, etc., do not be- 
gin until a certain temperature is 
reached; hence, if the cold metal 
is pre-heated by the hot gases of 
fuel to this temperature before it 
enters the electric furnace, the ad- 
vantage of each of the two methods 
of heating profitably com- 
bined. The writers are of the opin- 
ion that this combination, consisting 
of a pre-heating of the cold charge 
by fuel heat, and then developing 
the higher temperature by electric 
energy will be the method of the 


may be 


By GH Clamer and Carl Hering 


future in the economical use of the 
electric furnace for brass melting, 
when the cost of the electric energy 
is relatively high. 


This pre-heating method is quite 
different from the often proposed 
simultaneous heating by fuel and 


electric energy combined, that is, by 
adding fuel heat over the top of 
the charge in an electric furnace. 
In the latter case, many of the ob- 
jectionable features of fuel heat still 
exist, hence many of the advantages 
of electric heating would be lost. 
Moreover, the best forms of design 
of a furnace for fuel and electric 
heating are so different that they 
cannot be combined to the best ad- 
vantage. In an electric furnace, the 
upper surface of the metal and the 
space above it should be made as 
small as possible, while for fuel heat- 
ing, both should be made larger to 
provide for a combustion chamber 
and a large heating surface. Never- 
theless, in such furnaces in which 
the liquid metal is heated electrically 
from the bottom and the cold met- 
al is charged on top of it, important 
advantages might still be gained by 
such a combination. 


Advantage of Preheating 


There is another advantage of this 
pre-heating. When a hot piece of 
metal falls into melted metal it is 
more easily wetted by the liquid 
metal than when cold, and when thus 
wetted, it takes up the heat from 
the liquid with remarkable rapidity, 


far quicker than metals take heat 
from hot gases. This means that 
the melting of a charge is accom- 


plished more quickly, which in turn 
means a greater output per day from 
a given furnace, or a smaller furnace 
for a given daily output, hence less 
plant charges; also, less idle time for 
the laborers, and less loss of zinc, as 
the metal is held liquid during less 
time. 

One of the important advantages 
of some of the electric furnaces is 
that they can be forced, that is, that 
large amounts of heat can be forced 
into a relatively small furnace quick- 
ly; in fact, it is actually running 
the furnace to better advantage to 
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do so, as the heat losses from the 
outside of the furnace are thereby 
reduced per pound of charge because 
the time during which that pound is 
being heated is less. 

Electric energy purchased from 
large power plants always costs less 
if used continuously during the 24 
hours of the day; moreover, consid- 
erable heat is used in first heating 
up a cold furnace, although this may 
sometimes be done with fuel heat. 
Whenever practicable, it is far more 
advantageous -to operate an 
furnace continuously 24 
day; this is more important 
electric than with fuel furnaces. 

Another saving in electric furnaces, 
which may be taken advantage of 
whenever possible, is in being able 
to use a lower furnace temperature 
by casting directly from a tilting fur- 


electric 
hours per 


with 


nace into the molds. This saves 
the excess of temperature necessary 
to supply the loss of heat in the 


pouring ladle, as also the labor cost 
of handling this ladle. 


Non-Oxidizing Atmosphere 


One of the great advantages of the 
electric furnace is that the metal 
may be melted entirely in a non- 
oxidizing atmosphere; in fact, if some 
charcoal is added, the atmosphere in 


the furnace may even be made re- 
ducing. There is, therefore, less 
loss of metal by oxidation, in fact, 


there ought to be none at all, and 
possibly even a some 
of that which was oxidized. The 
value of the metal thus saved may be 
greater than the cost of the electric 
energy. This  non-oxidization also 
means that such raw materials as 
finely sub-divided metals, such as 
borings, grindings, fine 
etc., which cannot be 
handled in fuel furnaces can be melt- 
ed readily because they will flow to- 
gether more easily, which in fuel fur- 
naces can be accomplished only with 
fluxes, and these, besides involving a 
first cost and the cost of the heat 
for melting them, attack the crucible 
and the metal in them is lost as 
ides in the slag. In 
and especially in furnaces, 
these losses of metal are increased 
still more due to the mechanical loss 
of fine particles which are carried 
off by the rapidly moving gases; also 
to the greater loss of zinc owing to 
the excessively high temperatures and 


recovery of 


concentrates, 
satisfactorily 


OxX- 
reverberatory, 
cupola 


the longer time required during 
which the zine loss continues. 

According to Bassett, 6 per 
cent of the zinc in brass is lost 


by vaporization in melting and cast- 


ing a 2 to 1 brass, this means about 


2 per cent by weight of the original 
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brass. When the furnace is closed, 
as is possible with an electric fur- 
nace, this ought to be largely saved. 

Owing to this absence of contact 
with the fuel gases in an electric as 
distinguished from a_ reverberatory 
furnace, there is also less contamina- 
tion of the metal by sulphur and oth- 
er objectionable fumes; and with the 
absence of the sulphur there is great- 
er fluidity of the metal; hence, there 
will be less castings that are faulty 
and a greater freedom from blow- 
holes. 


Greater Uniformity of Metal 


In types of electric furnaces in 
which there is an agitation of the 
liquid metal, as distinguished from 
a quiet melt, there will also be a 
better mixture of the metal, that is, 
a greater uniformity. In one of the 
forms of electric furnaces to be men- 
tioned, in which there is a continuous 
strong upward flow of the heated 
liquid metal, like the rising water in 
a rapidly boiling kettle, all of the 
metal is forced repeatedly to the top, 
any  mechanically-suspended 
particles of dirt will be rapidly 
brought to the top with it, and as 
these are always higher than the 
metal, they will stay at the top where 
they can be skimmed off with the 
There will, therefore, be a 
mechanical cleaning or refining sim- 
ilar to that which 


hence 


slag. 


would be pro- 
duced by gravity if the metal .were 
kept at rest for some time while 
hot, but with this forced upward 


flow it is done far more rapidly, eco- 
nomically and presumably, more per- 
fectly, and there is, therefore, 
loss of zinc which continues as long 
as the metal is kept hot. As it is 
possible to reach a high temperature 
quickly, greater fluidity may be ob- 
tained, hence sharper castings. The 
temperature can be controlled easily 
in an electric furnace and there is 
no reason why there should be any 
waste due 


less 


to excessive heating. 
To melt and super-heat to a 
temperature of 1,000 
Cent., 100 pounds of ordinary 
consisting of 2 parts of cop- 
per and 1 part of zinc, requires about 
6.9 kilowatt-hours, 
metal 


cast- 


ing about de- 


grees 


brass 


cold 
losses of 


starting with 


and assuming no 
The efficiency of 
furnace 


and 


heat. a good elec- 
should be about 75 per 
may even be but 
allowing only 65 per cent it 
require about 10.5 kilowatt- 
hours delivered to the furnace. Hence, 
at 1 cent per kilowatt-hour it would 
be 10.5 cents per 100 pounds; or, if 
the electric 


tric 
cent greater, 
even 

would 


energy were generated 
by oil engines at the foundry, it 


could probably be produced for less 
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than one-half a cent per kilowatt- 
hour. This is for continuous oper- 
ation; if the furnace is started cold 
every morning the heat for the ini- 
tial heating must be added and most 
of this heating could be done with 
an oil blast. 

If the initial loss of metal in fuel 
furnaces, including the zinc, is taken 
as 4 per cent, which is probably be- 
low the average, and if half of this 
is recovered in the foundry, which 
is also liberal, the loss of 2 pounds 
in 100, if taken at 10 cents per pound, 
is 20 cents per 100 pounds. Accord- 
ing to these figures the saving of 
metal alone more than covers the 
cost of the electrical energy. It 
will be noted that these figures 
allow for a 2 per cent loss of zinc 
in the electric furnace, which is prob- 
ably considerably greater than the 
actual would be. With such a large 
margin to its credit it is hardly worth 
while to go into more refined calcu- 
lations. 


Preheating the Metal 


Pre-heating the cold metal with 
oil and generating only the higher 


temperatures electrically will prove 
a further advantage. It is probable 
that about two-thirds of’ the total 


melting and super-heating can be in- 
troduced into the cold metal directly 
by means of hot. gases without loss 
by oxidation, sulphur, etc., as the 
metal would then be still consider- 
ably below its melting point. 
Assuming that this heat for pre- 
heating were used a little more than 


three times as efficiently as_ stated, 
then it would take one-fifth of the 
amount for the pre-heating that it 


would for the complete melting. This 
would effect a saving of four-fifths 
of the oil. Against this one-third of 
the total heat energy would have to 
be generated electrically; this, from 
the figures given, would be 3.5 kilo- 
watt-hours for a furnace efficiency 
of 65 per cent. If it takes two gal- 
lons of oil per 100 pounds in an oil 
furnace at 3.5 cents per gallon, the 
cost would be 7 cents. One-fifth of 
this 1.4 cents, leaving 5.6 
3.5 kilowatt-hour of 
which would be at the 
rate of 1.6 cents per kilowatt-hour. 
With less fusible brass, consist- 
ing of 80 copper and 20 zinc, a sim- 
ilar result could be shown with prob- 
ably even greater savings, as the lost 
metal has a greater value per pound 
and the melting temperature is high- 
er. The energy required for melting 
and super-heating 100 pounds to 
about 1,100 degrees Cent., is approx- 
imately &% 


would be 
for the 
energy, 


cents 
electric 


kilowatt-hours assuming 


there is no loss of heat. For red 
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brass and the bronzes the saving 
would be still greater owing to the 
greater value of the metal saved. In 
a certain large foundry, a 2 per cent 
saving of these non-ferrous 
amount 


alloys 


would to about 


sometimes 
a ton a day. 
The following data deduced from 
the presumably reliable figures 
the specific and latent heats 
the energy required to melt 
_superheat (about 10 per cent) 100 
pounds of the corresponding metals, 
assuming there are no losses of heat: 


Kilowatt hours, 
per 100 pounds. 


for 
gives 
and 


PS * Winstwete evel sseheedentess 13.9 
WES Aika atin decnn estan make on bean 12.0 
DED lvicivccw tech an ent eCards) eas 8.7 
aS a A ee ree 8.2 
SS -. cee ee er rer 6.9 
BPS rrrr ree ee errs re 6.9 
PR) ey 8s Sedwre He Pate bee Cee ees 5.6 
BN Seu de RUC done MARE RT OAS Rae Ore 4.1 
WE. Y: ned hate Jevewsdeetneeeeeanees 1.6 
OS EO OTe EE Peer Pee re 0.91 
The apparently large discrepancy 


between aluminum and platinum is 
due to the fact that the former is 
a very light metal and the latter a 
very heavy one. Although no great 
accuracy is claimed for these figures, 
yet they are believed to be suffci- 
ently correct that any claims made 
for melting with appreciably less 
than these theoretical minimums may 
safely be taken as impossibilities. The 
following figures compiled from var- 
ious reliable sources give the actual 
consumption in fuel furnaces per 100 
pounds of metal: 


Brass.—1.8 gallons of oil; 18 pounds 
of coke, improved furnaces, forced- 
draft; 50 pounds of coke, old type 
pit furnace; 40 pounds of anthracite; 





45 pounds of coke, given as usual 
practice. 

3ronze.—3.8 gallons of oil. 

Types of Electric Furnaces 

Electric furnaces may be divided 
into two general classes, arc and re- 
sistance. In the former the heat is 
generated in an electric arc formed 


in a short space between the elec- 
trode and either the metal, the slag 
or another electrode. The ‘heat is 
generated in the arc itself and only 
part at the electrodes; hence’ the 
heating is entirely from the top and 
must flow down into the liquid met- 
al by conduction. Moreover, the 
heating is largely by radiation from 
the arc or by the contact of the 
vapors the arc. 

The temperature of this are is that 
of the vaporization point of carbon 
and is, therefore, extremely high, over 


from 


3,000 degrees Cent. This is high 
enough to volatilize all metals. An 
arc from a carbon to non-ferrous 


metals is likely to cause serious losses 
of the metals by vaporization, es- 
pecially of the zinc in the brass. In 


-to place in 
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the must be 
moved forward as it burns away and 
when the out, it must be 
started again by a movement of the 
electrode. In 


all arc furnaces carbon 


are goes 
furnace 
the arc is produced between an elec- 
trode of carbon and a thick blanket 
of slag which covers the metal. In 
this way it heats the slag chiefly by 
radiation and the metal beneath re- 
ceives its heat entirely from the hot- 
The 


slag 


one type of 


ter slag. used in heat- 


should be 


energy 
taken into 
Very good results in 
are reported to have 
from this of fur- 


ing this 
consideration. 
brass melting 


been obtained type 


nace, 


Radiation Furnaces 


Another method is to heat the in- 
terior of the walls of the furnace with 
the arc and then the whole 
furnace so as to bring the metal over 
the heated walls. 
ious, it 
which 
great 


revolve 


Although 
seems a 
cannot be 
heat 
as they must be 


ingen- 
process 
involves 
the walls, 
heated to a much 
higher temperature than that required 
by the metal. 
heat by 


slow 
and 
through 


also 
forced 
losses 


is to 
having 
the arc entirely above the metal and 
between Good results 
have been claimed for such a furnace 


Another method 
radiation alone, by 
two carbons. 


for brass, although the zinc loss was 
probably somewhat excessive. 
ever, it 


How- 

forced 
and the 
trouble 
high 
resistance 


cannot be as easily 


as a resistance furnace roof 
is likely to 
the excessively 


In the 


give owing to 
temperatures. 

type of 
the heat is generated by 
electric current 
liquid. The 
for brass 


furnace 
passing the 
through a solid or 
only furnaces 
seem to be 


practical 
melting those 
the current through 
the liquid metal itself or through the 
slag. The 


in which passes 


well-known 


induction fur- 
nace is of this type. 
In another type the heat is gen- 


erated in a moderately high, vertical 
column of material, like slag or glass 
over the hearth, by passing the cur- 


rent through it by means of elec- 
trodes. The cold metal is then placed 
on top of this liquid and is melted 
as it descends through it. It has 
been in apparently successful use for 
fine concentrates, but we do _ not 
know of its having been used for 
brass. Large pieces would be likely 
to sink ti.rough before they are 


melted and we understand that there 
is danger of the 
the bottom. 

In another type of resistance fur- 
nace, with which the writers have 
been experimenting and which they 
are now developing and expect soon 
commercial 


charge freezing in 


operation, 
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wt 


small the liquid metal 
great rapidity in 
cylindrical holes in the bottom of the 
hearth. They are then ejected with 
considerable force into the main body 


of the molten liquid, fresh metal be- 


portions of 
are heated with 


ing continuously sucked into these 
holes. The time in which each par- 
ticle is heated and ejected is prob- 
ably only a fraction of a_ second. 


The ejection of the metal is produced 
by a peculiar, recently-discovered 


electro-magnetic force called pinch ef- 


fect. All the heat in the furnace is 
generated directly in the metal itself 
and reaches the metal instantly in- 


stead of by the slow process of con- 
duction and radiation. The highest 
temperature is in the liquid metal 
where it is wanted as distinguished 
from being above it or in the slag; 
the heating is done at the bottom of 
the liquid, which is the more rational 
place, as heated metal always rises. 
The only losses occur after the heat 
has been in the metal, being those 
through the walls and the top sur- 
face; there should be no loss of fur- 
nace heat through the electrodes, al- 
though there will of course be some 
loss of electrical energy in them. 
The furnace is started with a small 


charge of molten metal or from a 
small portion of the frozen metal 
left in it from the previous charge, 


and the melting is done by charging 
the solid metal into the superheated 
liquid metal, by which method the 
heat is transmitted with great rapidity 


to the solid metal, especially if the 

latter has been pre-heated by hot 

and reducing gases so that it be- 
comes wetted by the liquid. 
Purifying the Metal 

The systematic and quite  pro- 


nounced upward circulation of the hot 
metal, which is ejected from the heat- 
ing holes in this furnace, brings all 
the metal repeatedly to the surface 
where the suspended impurities and 
dirt are set free and can be removed 
easily as they collect, thus purifying 
the metal mechanically by what has 
been designated as a boiling action. 
This circulation also mixes the charge 
thoroughly, making the metal homo- 
geneous. 

Various metals and alloys, such as 
brass, bronze, iron, steel, nickel steel, 
etc., have been melted in this fur- 
nace very rapidly and with a remark- 
ably high heat efficiency, considering 


the crudeness of the experimental 
furnaces and their small sizes. The 
results of the preliminary tests are 


now so Satisfactory and encouraging 
that a moderately large furnace 
melting bronzes is about to be 
structed. 


for 


con- 








he Difficult Art of Casting German Silver’ 


English, German and American Methods of Making This 
Alloy Compared, With Hints on Molding and Casting 


ERMAN silver is a composition 
of nickel, copper and zinc, in 


varying proportions. It is 
known under many titles, such as 
nickel-silver, Maillechort, argentan, 


Pachfong, Neu-silber, Weiss-kupfer, 
silveroid, afenide, agiroide and others. 
Its value in the arts depends upon its 
color, luster, hardness, tenacity, tough- 
malleability, ductility, 
chining qualities, its resistance to al- 


ness, its ma- 
kalies and acids. 

Generally manufac- 
Ger- 
the 
method the three constituent 
nickel, and zinc, are 
A graphite cruci- 
ble is used for the melting; in its bot- 


speaking, it is 


tured in three different ways, 
man, English and American. In 
German 
metals, copper 


carefully weighed. 


tom is placed first a layer of copper 
then a layer of zinc and then a layer 
and this 
until all of 
chareed into the pot. 


arrangement is 
the 
One-third part, 


of nickel, 


continued copper is 


each, of the nickel and zine is with- 
held until the contents of the pot are 
melted. The covering consists of 
charcoal. When the first charge is 


completely melted, the molten metal 


is thoroughly stirred with an iron 
rod, then the zinc and nickel are 
gradually added as fast as the fluid 


charge will absorb them, well stirred, 
and allowed to 
heat. A then 
added to replace the loss by volatili- 


come to a pouring 


small excess of zinc is 
zation. 
is kept 


For a rolled metal the charge 
little 
molten condition and then poured. 


for some time in a 


English and American Methods 


The 
the 


Inelish method is to melt all 
zinc at 


covering is 


nickel and copper and 
The coal 


When melted, a small quantity 


one fusion. 
dust. 
of a previously prepared alloy of one 
part of and part of 
copper by weight is added, and finally 
about one-fifth by the 
zinc is added. The 
mass is then strongly heated until the 


zinc one-half 
weight of 
previous charge of 


proper fluidity is reached 

The method 
melting a previously prepared alloy of 
copper and nickel of the required pro- 
portions. The covering is charcoal. 
Then this alloy is remelted and the 


American consists in 





*Presented at the 
American Institute 


Buffalo 
of Metals 


meeting of the 


proper amount of zinc is added piece 
by piece, care being taken to preheat 
the zinc and to add it in such man- 
ner as to not ‘chill the molten bath, 
or to melt the zinc in another pot at 
just melting heat and pour the molten 
zinc into the molten alloy of copper 
and nickel, stirring vigorously during 
the entire operation. Various modifi- 


cations of the American method, as 
described, are in vogue in various 
large work where german silver is 


inade on a large scale. For example, 
the nickel, granulated, is melted first, 
and brass—rolled or rod brass is best 
—which contains the requisite amount 
is added to the molten 
nickel, and if such brass does not add 
a sufficient quantity of zinc, the re- 
quired amount is calculated and added 
Another method is to 
use Monel metal as a base containing 
the requisite quantity of nickel, then 
deficient 


of copper, 


subsequently. 


the added and fi- 
nally the zinc, or a good rolled or 
rod added to the Monel 


metal to supply either all, or a por- 


copper is 


brass may be 
tion of the copper and zinc that may 
be lacking. 


Difficulties in Making German Silver 
In the English method the alloy is 


tested by withdrawing a small ladle- 


ful from the molten bath, and if 
found porous, a fire clay pipe con- 
taining pitch is pushed down _ into 


the molten bath to deoxide the metal 
and restore it to a sound condition. 
One of the great difficulties found 
in the preparation of 
unite its 


german silver 


is to so constituents as to 
avoid porosity and produce a homo- 
geneous alloy. The high temperature 
required to melt nickel alone, accom- 
panied by its affinity for carbon and 
nitrogen at a temperature and 


iis property of occluding both hydro- 


high 


gen and nitrogen within its pores has 
well driven many ambitious 
founders into a state of despair. A 


good 


nich 


protection against these ills is 
to prevent the access of these gases 
to the metal by a protective cover- 
Charcoal 
should not be used alone as a cover- 
ing; 


ing and a deoxidizing flux. 


broken glass accompanied by a 
small proportion of soda ash or cal- 
cined are better. <A 
good deoxidizing flux is the proper 


borax much 
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use of zinc itself in the making of 
the alloy and in also adding a small 
amount of dry chloride of zinc just 
after skimming the pot preparatory 
to pouring, and this flux should be 
carefully stirred through the very hot 
mass. 


Vanadium Addition 


Perfect castings have been secured 
ounces of cupro- 
nickel-vanadium to the molten bath, 
about five minutes before the heat is 
ready to pour. The best procedure 
is to have the cupro-nickel-vanadium 
either in a granulated form or broken 
into small pieces, wrapped in a piece 
of paper so as to keep the mass to- 
allow the little heap to be- 
bright cherry red, and then 
it down below the surface, and 
it there, with an inverted cupped 
the handle to which is about 4 
long. The mass is held down 
the bottom of the pot until it is 
completely absorbed by the charge. 
Then gently stir with a pumping mo- 
tion, and allow the charge to remain 
quietly for about 5 minutes, so as to 
give the vanadium a proper chance 
to perform its scouring and_ purify- 
action. The vanadium exerts 
action upon the _ tex- 
When the metal 


1 


by adding four 


gether, 
come 
push 
hold 
disc, 
feet 
near 


ing 
no delerious 
ture of the crucible. 


reaches a_ clear, limpid state, as 
evidenced by its greater mobility, 


the heat is ready to pour. Lambent 
flames of zinc oxide flare up at the 
sides when the metal is in a perfect 
condition. 

After the alloy is made the found- 
er’s chief trouble begins. Any alloy 
containing nickel chills with surpris- 
ing rapidity, thickens by rapid oxida- 
tion and its shrinkage, when reaching 
its freezing point, is beyond all pre- 
cedent. To overcome its tendency to 
chill, its melting point must be ma- 
terially reduced by the use of some 
alloy that will fluidity; 
this may be done by the introduction 


promote its 


of a small proportion of a previously 
prepared aluminum zinc alloy and is 
advisable where the castings do not 
have to hydraulic test” 
Where a hydraulic test must be borne 
prepared calcium-zinc 
alloy may be used with good results. 
To rapid 


sustain a 
a previously 


overcome its tendency to 
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oxidation on the surface of the bath, 
chloride of zinc in a perfectly dry 
state is almost a specific. 

To overcome its excessive shrink- 
age, the runner on the gate must 
never be less than the maximum 
thickness or area of the maximum 
area of the shell of the casting. 
Sometimes in solid work the sprue 
head must weigh as much as the cast- 
ing. While chloride of zine as a flux 
will preserve the metal from surface 
oxidation, it will not protect the body 
of the molten charge from the ab- 
sorption of such gases as oxygen, 
nitrogen and sulphur; the only re- 
agent which will reach these products 
is one that will either be 
posed by them when in a nascent 
state so as to act as a carrier for 
them and bring them to the surface 
to be absorbed in the slag, or some 
element which has a greater affinity 
for them than the basic metals in the 
pot. There are three elements which 
have a greater affinity for such gases 
than copper, nickel or zinc, and these 


decom- 
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elements are zirconium, boron and 
titanium, and one element which acts 
both as a carrier of oxygen and has 
a strong affinity for nitrogen and 
sulphur, and that element is vanadium. 
At this point, however, I wish to 
emphasize the importance of using a 
pure product of cupro-vanadium; one 
having any aluminum, however small 
the quantity, is not to be recom- 
mended for valve work or other cast- 
ings requiring a severe hydraulic test. 


Preparing the Molds 


Having secured a perfect composi- 
tion and_ skillful treatment at the 
melter’s hands the foundryman is 
still far from ultimate success. First, 
the body of his mold must be an 
open sand, his facing must be of 
some fine molding sand, which must 
be skin dried, and then the molds 
must be smoked by a torch; where 
a heavy casting is to be made, even 
these precautions will not lead to 
success; his sprue head and main 
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feed gate must be brushed down with 
graphite and smoothed down with a 
slicking tool. Now all of this will be 
of no avail unless the molder has 
been careful to vent his mold proper- 
ly, at all places where it is possible 
for the gas to become trapped or 
pocketed; furthermore, the _ cores 
should be made of white lake sand 
mixed with some approved core com- 
pound, the whole mass being skin- 
hardened by stale beer. In many 
cases even the core has to be vented. 
With all of these precautions the 
casting may prove worthless if the 
metal is not properly skimmed be- 
fore pouring and then poured with a 
uniformly steady stream and at such 
a rate as to keep the descending col- 
umn full, so as to avoid spelter marks 
and cold shuts. 

To conclude, I would say that the 
art of making sound German silver 
castings is one that is accompanied 
by infinite precautions, painstaking 
details and a devotion to thorough- 
ness that knows no limitations. 


The Pouring Temperature of Manganese Bronze 


HE method of 
ganese bronze test bar and the 


making a man- 

form of the bar has a great in- 
fluence on the apparent strength. The 
most noticeable point in manganese 
bars is that while a poor grade of 
may clean, fine- 
grained fracture and a low strength, 
a good grade of bronze only has low 
strength when the fracture shows yel- 
lemon-colored spots. Just 
what these spots are we do not yet 
know, but their cause is evident, since 
they appear only when a test bar has 
not been properly fed, and no matter 
how perfect the fracture of an ingot, 
bars made from it, without due at- 
tention to feeding, will always show 
these yellow spots. 

Besides the questions of the form 
of the bar and the method of making 
it, it has seemed to us that another 
variable should be taken into account, 
and that is the temperature of pour- 
since the casting tempera- 
ture and consequent rate of freezing 
may greatly affect the feeding and 
the grain, or size of the crystals. 

To test this, we made some experi- 


bronze show a 


low or 


ing, 


inents with a manganese bronze of 
which the following is a typical an- 
alysis: 
COE. 6: divin men end 56.00 
fh ey eon. See 0.90 
Aluminum 0.45 


This corresponds well with the 


*Presented at the Buffalo meeting of the 
American Institute of Metals. 


By H W Gillett 


specifications of the American Soci- 
ety for Testing Materials. The tin 
is of course, lower than the 2 per 


cent allowed as a maximum by these 
specifications. This organization spec- 
ifies a tensile strength of 70,000 pounds 
per square inch and an elongation 
of 20 per cent on_ standard test 
bars 34 inch in diameter and 2 inches 
in breaking section cut from the bot- 
tom of the ingot. This is a very fair 
specification and one easy to meet. 

expense of 
cutting and machining a bar from the 
ingot, we cast test bars made to size 
from each heat, at the same time that 
the ingot molds are filled. 
pulled without and serve 
admirably for rapid routine control. 
The bars are % inch in diameter and 
2 inches long in the breaking section, 


Instead of going to the 


These are 
machining 


pounds per square inch. 


give a tensile strength slightly, and 
an elongation considerably, below that 
of bars cut from the ingot or cast in 
a small chill mold. 

We have also 
brick pattern, 


bars from the 
modification of 
which is, we believe, accepted as the 


made 


some 


best pattern for manganese test bars. 
This consists of a block 2 inches high, 4 
inches wide and 9 inches long, carry- 
ing a keel 1 x 11%, x 9 inches. The 
keel is cut off and the bars machined 
to standard A. S. T. M. size from it. 

As a matter of curiosity we have also 
cast an ingot in a copper mold about 
1 x 1 x 12 inches, from which ingot 
the standard machined. Fol- 
lowing usual foundry practice as to 
temperature of casting the results on 
these different forms of 
follows: 


bar is 


bars are as 


Tensile strength, 
Elongation per cent. 


Min. Max. Average. Min. Max. Av. 
Cast to size.. 75,000 85,000 79,000 15 20 16 
Brick pattern 77,000 85,000 82,000 20 35 25 
J ee re are recon om ame | 86,000 88,000 87,000 18 25 23 
which is joined by a liberal fillet to We took a heat of an ingot which 
the grips which are 1% inches long had given in the cast-to-size bar, the 
and 34 inch in diameter following results, the pouring temper- 
These bars are made with very ature not being taken: 
Reduction 
Tensile Elastic of area, Elongation, 
_  Remarke ‘ strength. limit. per cent. per cent. 
Trace of yellow fracture.... , 80.000 45,000 15 15 
Trace of yellow at fracture...............-. 79.000 44,000 18.5 17 
heavy gates and risers to insure goog On remelting the ingot, the tensile 
feeding. However, they usually show strength is slightly lowered and the 


very tiny traces of yellow spots, and 


elongation considerably increased. 
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This was melted and poured at the 
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those cast hottest were the best, and 
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for .average castings would be from 


1,950 to 2,000 degrees Fahr., though 
the questions of shrinkage or possi- 
bility of misruns on very heavy or 
very light castings might alter the 
best temperature for particular pac- 
terns. 


those cast coldest showed the coarsest 
In -the cast-to-size there 
was no perceptible difference in the 
between those poured hottest 
and coldest. 

In the bars cast-to-size, it is very 
noticeable that the yellow spots in- 
creased and the strength decreased 
as the pouring temperature was low- 
ered. That is, freezing was too rapid 
for proper feeding. 

Evidently then, we have two factors 
to consider, speed of chilling and 
feeding. In bars cast-to-size, the 
chilling is rapid, but not rapid enough 
to prevent the segregation of what- 
ever the yellow spots consist of. 
Hence the feeding is the overwhelm- 
ing variable and the hotter the bars 
are poured the better the feeding. 

In the brick pattern, bulk of 
tha: ch/lling 


given in into 


and 


temperatures Table I, 
both brick pattern 
bars. temperatures 


cast-to-size bars 
The 
with a Hoskins pyrometer. 
allowed to 
without ‘stirring or cooling by gates 


grain. 





were taken 
The metal 
between 


grain 
was cool casts 
or other metal. 

The elastic limits determined 
by Capp multiplying dividers and are 
probably accurate within about 2,000 
pounds. 
tic limit or 
much 


were 


Rough Treads On Chilled Wheels 
By Asa W. 


We do not consider the elas- Whitney 


reduction of area of 


A foundry engaged in the manu- 
facture of mine car wheels recently 
experienced difficulty with its prod- 
ucts in the form of rough or dirty 
treads. The chilled sections of these 
treads are 4 to 5 inches wide, prob- 
ably including the thickness of the 
flange, and this trouble is experi- 
enced whether the wheels are cast in 
dry or green sand molds. This com- 
pany stated that its depth of chill 
varies from 3/16 to 3% of an inch. 
The castings evidently are not very 
heavy and have a tread or rim thick- 
ness of not more than ¥% inch. It is 
entirely feasible to chill treads of 
wheels of any usual pattern so as to 
produce solid white 
to three-fourths of 


use in evaluating manganese 
bronze, as the ultimate strength and 
elongation give more accurate figures 
and quite adequate data as to strength 
and ductility. The elastic limit runs 
so closely from 50 to 60 per cent of 
the ultimate strength that the 


purposes. 


latter 
test will serve all 
: the 
the 


effect is not very great and the form 


Results of Investigation 


inetal is so great 
what 
the 


increases 


The results not just 


might 


are 
expect. In general, 
strength of an 


we 


ten- is such that proper feeding is auto- 


sile alloy matic and inevitable. This pattern is 





Table I. 


RESULTS ON REMELTED 
Rars Cast to Size. 
Reduction 

of area Elongation, 
limit. per cent. per cent. 
25 79,000 38.000 28.5 28 tiny trace of yellow 
2§ 78,600 39,500 2 25 tiny trace of yellow 

500 42.600 8.8 17 trace of yellow 

600 43,000 20. 18 trace of yellow 
200 42,000 ; 18 a little vellow 
.800 43,000 13 quite a little 
68,300 40,000 & 14 large vellow 
65,100 39,500 8 11 large yellow 
Brick 

Reduction 

temperature, Tensile Elastic of area Elongation, 
degrees Fahr. strength. limit. per cent. per cent. 
2.125 77,300 41.000 31.8 35 
76.900 41.500 34.1 
76,500 41,100 30.5 


INGOT e ° 
iron in one-half 


the depth or 
cross-section of the tread, leaving a 
tough, fine-grained, fairly dark frac- 
ture of machinable quality as a back- 
ing and without abrupt transition 
from the white to the gray iron. If 
the castings are heavier than as- 
sumed, it is probably advisable to 
make a better chilling mixture and 
to pour hot and quick. 

Although a light chiller will chill 
a fairly heavy section, if the mixture 
is adjusted for it, the best results 
are obtained with heavy chillers of 
special composition and these can be 
used daily for a year or more. How- 
ever, wrong designs or unsuitable 
metal in the chiller will immediately 
cause rupture, or, at best, after a 
few heats. On the other hand, if 
the chillers are too soft and if the 

has grain is not uniform, rough treads 
brick will result. The application of oil 
ai- or an occasional thin coating of 


Pouring 
temperature, Tensile 
degrees Fahr. strength. 


Elastic 
Remarks. 


a 
oa 

000 

,000 
1,900 
1,900 
1,825 
1,825 


— UID 


NNN 


yellow 
spot at 
spot at 


center 
center 
Pattern, 

Pouring 


Remarks. 
yellow; 
34 yellow; 
30 yellow; 
coarser 
yellow; 


fine 
fine 
grain 


grain 
grain 
slightly 


1,900 


2.000 


1,825 76,000 41,700 19.7 24 grain much coarser 











with decreasing pouring temperature, the most fool-proof and will give a 


2o0od idea of the 
manganese. It 


which gives quicker freezing and hence very value of the 


smaller crystals and a closer grain. 


In tests on some 40 alloys of alum- 


does not give the 
fictitious strength of a chill cas: 
and 
what in properly 
fed other 

Change in pouring temperaturs 


comparatively little 


bar, 
inum with copper, with zinc and with 
both and 
amounts, we have found that roughly 
speaking, an alloy poured at 1,500 de- 
grees Fahr. will not have over 90 per 
cent of the tensile strength of one The 
poured at 1,300 degrees Fahr. This fected more, though not as much, as_ Shellac blacking is sufficient to keep 
theory is upheld by the comparison of in those cast-to-size. the chillers in order. styles 
the bars poured at 2,125 degrees cast- , a = . of contracting or sectional chillers, 
to-size and in the brick pattern, where Best Pouring Temperature properly maintained and cared for 
the bars cast-to-size were practically in regular service, will last from four 
ten years, depending upon the 
weight of the wheel and the casting 
temperature. 


Dirt 


comes more closely to 
the ingot will do 
castings than 


siiowing 


copper zinc in various 


any form. 
effect on 


pattern bars. elongation is 


Some 


The pouring temperature for 
test bars appears to be from 2,090 ro to 
2,100 degrees Fahr. 
forgotten, 


best 
free from the deadly yellow spots and 
thus showed that the feeding was pretty It should not be 
however, in making cast- 
ings, that heating to a too high tem- 
perature will burn out some zinc, in- 
creasing the ductility and decreasing 
the elongation, and increasing the 
danger of blows and similar foundry 
defects. We should, therefore, 
that the best pouring 


good. In this case, the bars cast-to- 


size gave the higher tensile strength and cold iron troubles may 
come from a good mixture badly 
melted, the improper charging of a 
good mixture, or as a result of the 
burning of light scrap and_ steel 
which forms slag and oxide in the 


cupola before the heavier pig and 


due probably to the quicker chilling 
of the small bulk of metal compared 
to the large bulk in the brick pattern. 

On the other hand, in the brick 
bars poured at different temperatures, 
although none showed 


say 


yellow spots, temperature 
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scrap have been melted. A poor fan 
blast perhaps precludes the use of 
certain mixtures which pack closely 
in the cupola, but work well with a 
positive blower. 

Steel generally is employed to in- 
crease the chill and to close the 
grain, but I have used it for years 
to open the grain for highly chilled 
castings of high carbon’ content. 
However, by the improper use of 
steel in the mixtures, a lack of steel 
structure (pearlite) may be caused 
in wheels and such an excess of fer- 
rite (carbonless iron structure) and 
graphite may be produced as to 
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chill and wheels having 
minute or continuous circumferential 
chill cracks at the base of the flanges 
in the treads of wheels. Such 
flanges are very dangerous, although 
the metal is tough and yields very 
slowly to sledge blows on _ the 
flanges. The more prevalent trans- 
verse chill crack is 
but must be 
proper knowledge of 
essential. 


cause low 


comparatively 
avoided. A 
mixture mak- 


harmless, 
ing is A high percentage 
obtainable by 
knowledge of the proper scrap, pig iron 


of output also is 


or alloys which will improve quality. 


Liquid Fuel im the Foundry’ 


By W N Best 


HERE are two kinds of petro- 
T leum, one having a paraffine base, 
the other an  asphaltum base. 
Either may be used as fuel in its 
crude state, but both are largely dis- 
tilled to obtain the more volatile oils, 
such as gasoline, benzine, kerosene, 
etc. The residuum is called fuel oil, 
and is used in every class of service 
where coal, coke or gas can be used. 
It is proving a desirable fuel, because 
the operator has the fire under per- 
fect control and can attain and main- 
tain the heat required at all times. 
The ultimate analysis of this oil is 
as follows: 


Per cent. 
ee Ee ee eee 84.35 
Lig. - SP eEererre re ee eee ee 11.33 
GRIMM ccs ccecdivccevesetevedecune 2.82 
WO. do seuedcnnsepesdv Reradves 0.60 
EOE e CC PERCE Le ere 0.90 
Gravity, from 26 to 28 Baume. 
Weight per gallon, 7.3 pounds. 
Calorific value varies from 18.350 to 19,348 


B. T. U. per pound. 
Vaporizing point, 130 degrees Fahr. 


Analysis of Texas oil: 


Per cent. 
CON. kev hs coet eg tee betas canyon 4.6 
FAVGPOGEN «ovine cc cetecescceesecace 10.90 
PC Cees Cee 1.63 
a eee ks re eee 2.87 


Gravity, 21 Baume. 

Weight per gallon, 7.5 pounds. 

Calorific value, 19,360 B. T. U. per pound. 
Vaporizing point, 142 degrees Fahr. 


Analysis of California oil: 


Per cent. 
COE ee pd ev nada eckseeeng tans 81.52 
FEYGrO@en ini siscciccctcctceusensce 11.01 
SIGNUP oo6a cucnwdsesicivecdeasess 0.55 


Nitrogen and oxygen .........ee+- 
Gravity varies from 12 to 36 Baume. 
Weight per gallon, 7.6 pounds. 
Calorific value varies from 18,462 to 

B. T. U. per pound. 

Vaporizing point, 230 degrees Fahr. 


20 680 


Oil tar is a by-product of the water 
gas system used in numerous gas 
works. Coal tar is a by-product of 


*From a paper presented before the Phila- 
delphia Foundrymen’s Association. 


coke ovens. When either of these 
tars is heated sufficiently to reduce its 
viscosity, it is excellent fuel. Per 
pound their calorific value is less than 
that of oil, but as they weigh from 
9% to 10 pounds per gallon, while fuel 
oil only weighs 7.3 pounds per gallon, 
their calorific value per gallon is 
greater than that of fuel oil. Oijl tar 
has a calorific value of 16,970 B. T. 
U. per pound or 161,200 B. T. U. per 
gallon while that of coal tar is 16,260 
BL. T. U. per pound or 162,600 B. T. 
U. per gallon. 


Burning Liquid Fuel 


In burning liquid fuel it is essential 
to have good refractory material. The 
burning of oil is a science. It requires 
brains rather than and there 
is a vast difference between the two. 
It is first necessary to have a burner, 


brawn 


scientifically constructed, that will at- 
omize any gravity of liquid fuel pur- 
chasable in the 

matter whether the 
heavy. 


open market, 
oil be volatile or 
The burner should be of such 
construction that it will not carbonize, 
but must attain and maintain the re- 
quired temperature at the will of the 
operator. It also should be of such 
construction that when applied to a 
furnace, mold drying or core drying 
oven, it will fit the fire chamber per- 


no 


fectly. Without -cutting away the 
fire-brick, it must deliver the flame 
and heat uniformly throughout the 


length and width of the fire chamber. 

Strange as it may seem, I have 
often seen the same size and kind of 
burner placed in the side wall of a 
furnace having a charging space 6 
feet square, as in an 18-inch furnace, 
and after applying one burner, if that 
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did not give sufficient fire, others 
were applied, until as many as five 
burners have been installed. In ap- 
plying liquid fuel to any equipment, 
it is essential to know, first, the cap- 


acity of the burner and, _ second, 
whether it is necessary to have the 
burner filed to spread a blanket of 


flame which will cover the entire 
hearth or charging space of the fur- 
nace. 


Fuel Oil Burners 


The great difficulty in burning 
liquid fuel is that many of the burners 
do not thoroughly the oil 
and they are of such construction 
that they carbonize. Furthermore, 
the burners are not carefully adapted 
to the type of furnace or oven to 
which they are to be applied. Some 
burners may operate fairly well with 
a light fuel, but when heavy fuel is 
to be used, they do not thoroughly 
atomize the oil. 


atomize 


.A combustion chamber of adequate 
form and proportions for uniting the 
air with the atomized fuel before it 
reaches the furnace proper, should be 
used on every furnace. This prevents 
the oxidation of the metal charged in 
the furnace, and also aids in forming 
a blanket of flame to cover the entire 
charging space, insuring, with the aid 
of the burner, the uniform distribu- 
tion of the flame and heat. 


Liquid fuel is especially valuable 
in the equipment of air furnaces for 
the reason that it makes a superior 
grade of metal and insures its uni- 
formity from day to day. Further- 
more, the various alloys are thorough- 
ly mixed and, whereas in some cases, 
the fuel costs more than in ordinary 
practice, the better quality of metal 
offsets any difference in cost. This 
style of furnace can also be used to 
a very good advantage 
semi-steel. 


in making 


In brass melting furnaces in brass 
foundries, oil if properly installed, is 
an excellent fuel. An air furnace is 
used to reduce scrap brass so that it 
can be run into ingots for remelting. 
In mold drying, core drying or japan- 
ning ovens, liquid fuel can be used to 
advantage because a uniform distri- 
bution of heat, throughout the en- 
tire length and width of the ovens, 
can be obtained. It is important to 
cut out the use of stacks on such 
equipment, but the moisture should be 
permitted to pass out of the top of 
the oven. By this method a great 
saving is effected in the construction 
of the oven. Where small ovens are 
used for core drying, etc., one burner 
to five or six ovens, renders better 
service than a single burner to an oven. 
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The Buffalo Convention 


NOTHER great gathering of foundrymen, with 
AY an unparalleled record of notable achievements, 
has passed into history. The papers presented 
before the American Foundrymen’s Association and 
the American Institute of Metals set a new high stand- 
ard and the ensuing discussions reflected a live interest 
in all of the subjects considered. The attitude of 
steel foundrymen toward combined effort in promoting 
improved methods in present-day practice is under- 
going a change which foreshadows more rapid ad- 
vances than have been made in the past and the 
session devoted to steel foundry work developed many 
points of value to those engaged in this branch of 
casting manufacture. The adoption of the eight-hour 
shift for open-hearth furnace operators and the econ- 
omies effected thereby, as detailed by one foundry- 
man, aroused great interest and marks the beginning 
of the elimination of the long 12-hour shift on fur- 
nace platforms in open-hearth steel casting plants. 
As a result of the investigations that are being made 
by the government at the Pittsburgh experiment sta- 
tion, many of the problems involved in cupola opera- 
tion will be solved, and the progress report made by 
one of the experts in charge of this work indicates 
that radical changes in melting practice will have to 
be made in many shops to effect the greatest possible 





economies. The large attendance at 

Saini all of the meetings of the American 
Institute of Institute of Metals reflected a keen 
Metals interest by brass foundrymen in the 








advancement of their practice. With 
the co-operation of two government bureaus a large 
amount of research work will be undertaken. This 
includes an investigation of furnace efficiencies, the 
best form and dimension for a standard test bar, 
health conditions in brass foundries, etc. That the 
electric furnace, in some form, will be adopted in the 
near future for melting non-ferrous metals, is certain. 
One furnace already has been designed for this work 
and the results thus far obtained are exceedingly en- 
couraging. The development of a suitable pyrometer 
for brass foundry use is a crying need. However, 
before it can be applied successfully, the pouring 
temperature of the various alloys must be ascertained 
and the work entailed in this investigation, measured 
by the number of mixtures employed, promises to be 
a tremendous undertaking. The exhibit of foundry 
equipment set a new high record in number of indi- 
vidual displays and the attendance exceeded all previ- 
ous totals. The prosperity of the industry was re- 
flected by the large volume of business 








Exhibit transacted and many exhibitors con- 
of Foundry template making larger displays next 
Equipment year. A large number of new labor- 








saving molding devices were shown, 
but no radically new principles were embodied in their 
design. Many of the machines, however, combined 
all of the operations required for making molds, there- 
by seeking to eliminate hand labor and to limit. it 
almost entirely to the shoveling of the sand and lift- 
ing-off. The conduct of- the meetings in 
auditoriums apart from the exhibition hall proved 
an excellent innovation, which should be followed at 
future gatherings. The attendance at the professional 
sessions was not detrimentally affected, nor were the 
meetings disturbed by the noise of the operating ex- 
hibits. Founders’ week at Buffalo, in every respect, 
Was a great success and was a magnificent tribute to 


those who have labored long and hard for organized 
effort in the foundry industry. 








Equipment for the Foundry and Pattern Shop 


Jar-Ramming and Turn-Over Draw Molding Machine—Sand Blast Machine — 
Twisted Steel Gaggers—Combination Jar-Ramming Machine—Brass Recovery Plant 


COMBINATION 


and 


jar - ramming 


turn-over draw molding 


A machine has been designed by 
the International Molding Machine Co., 
Chicago, to meet the requirements of 
the foundry trade for a labor-saving 
molding device to handle the class of 
work to which the jar-ramming, as 
well as the roll-over principle applies. 
The machine is particularly adapted 
for molding such patterns as pistons 
and piston rings and work of a sim- 
ilar character. As illustrated in Figs. 
1 and 2, the machine consists of a 
main frame or stand, a_ turn-over 
frame or pattern carrier and a crank, 


the function of which is to release 
the mold from the pattern after it 
has. been rolled over and to support 


the mold in the proper position for 
lifting off. 

The jar-ramming section of the ma- 
chine consists of two heavy cast- 
ings, including the piston and table, 
which are cast integral, and the cyl- 


inder. The machine is of the valve- 
less type and the operation of the 
piston is effected by port holes in 


the cylinder and a groove in the pis- 
ton. A reservoir is provided for stor- 
ing the air admitted during the down- 
ward stroke of the plunger and this 


compressed air is utilized to assist 
in raising the plunger on the suc- 
ceeding upward stroke, thereby ef- 


fecting a large reduction in the air 
consumption. To eliminate the vibra- 


tion of the entire machine while the 


mold is being rammed, the pattern 


plate, which rests on the table of the 


jar-ramming cylinder, is disconnected 


from thé turn-over frame. This is 
accomplished by a locking and re- 
leasing mechanism which consists of 


roller on the sliding lever is en- 


gaged by the arm and drops down 
the slot, the lever to 
slide forward and disengages it from 
the pin which held the 


plate and frame. are provided 


into causing 


previously 
Stops 

















FIG. 2—ANOTHER VIEW OF THE 
MACHINE, SHOWING THE 
a steel lever with rollers attached 


to the turn-over frame, a slotted pin 
which is attached to the jarring plate 
and an arm so located that when the 
turn-over frame is being lowered 
the position Fig. 1, 


into 


shown in the 

















FIG. 1 


COMBINATION JAR-RAMMING 


AND TURN-OVER DRAW MOLDING 


MACHINE 


COMBINATION 


JAR-RAMMING 
CYLINDER 


MOLDING 
JAR-RAMMING 


slightly below the surface of the jar- 
ramming table for holding the turn- 


over frame when released from the 
jarring plate. 
The two telescoped columns, in 


which the parallel steel uprights travel 
while the foot lever is being lowered 
for releasing the mold, are provided 


with brass bushings extending their 
entire length. This insures a long 
bearing surface and on the machine 
illustrated it is 18 inches long. At- 
tached at one end to the turn-over 
frame and at the opposite end to a 
stationary steel shaft at the rear of 
the machine, is a set of extension 
springs which counterbalance’ the 


weight of the mold while it is being 
turned over. These springs are 
equipped with eye bolts having right 
and left hand threads which permit 
of adjusting the tension in proportion 
to the weight of the mold. Another 
attached at one end 
the other 
the steel 
the mold auto- 
matically to a convenient height for 
the molder when lifting off. These 


springs support weight of 


set of springs, 
to the 
to the 


is provided to 


crank and at end 


cross-rail of frame, 


raise 


also the 





TAE FOUNDRY 

















PANGBORN SAND-BLAST 


the mold when it is lowered onto the 
and after it is low- 


the 


receiving table 


ered away from pattern. 
The two sets of stops which are 
provided to the [ 


the pattern frame when it is 


limit movement of 
turned 
over are machined so as to locate 
the plane of the pattern at the proper 
angle to effect a perfect draw. To 
the steel shaft on which the turn-over 
frame revolves there is attached an 
adjustable flask rod for clamping the 
the 


receiving 


and mold to 
The flask 
points of 
depressed to compensate for ir- 
the bot- 
tom boards and these points of con- 


bottom board turn- 


over frame. de- 


vices have contact which 


are 


regularities in surfaces of 


tact are locked by levers when the 
flask is in position. The height of 
these receiving devices is adjustable 


to flasks of different depths. All 


working parts are well protected from 


sand the 


and center columns which 
engage the steel uprights have been 
raised above the floor level The 
mold is turned over and the pattern 
is released by hand. However, when 
the work to be molded is too large 
to be handled in this way, this ma- 
chine is provided with air cylinders, 
a large one in the center being util- 
ized to turn the mold over, while 
smaller cylinders are located = on 
either side for drawing the pattern 





TUMBLING BARREL 
Twisted Steel Gaggers 
\n assortment of twisted steel gag- 
gers, cut to various lengths, manufac- 
the Core-Rod & 


Gagger Co., Franklin, Pa., is shown in 


tured by Franklin 


the accompanying illustration. These 
gaggers are all bent uniformly, with 
the heel at right angle with the leg. 
These twisted gaggers will 
the sand and it is claimed that their 
grip on a body of sand is four times 
that of ordinary 


They are made in four sizes 


support 


as great as round 
eaggers. 
from 4 to % inch, and are furnished 
in various lengths, as desired. 
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Pangborn Sand Blast Tumbling 


Barrel 

In the accompanying illustration is 
shown a sand blast tumbling barrel 
manufactured by the Thomas W. 
Pangborn Co., Hagerstown, Md. It 
is claimed that by the use of a series 
of nozzles, which radiate from a 
manifold approximately in the center 
of the barrel, its efficiency has been 
greatly increased and the time usually 
required for sand blast work, by this 
arrangement of nozzles, is greatly re- 
duced. The manifold is adjustable 
and the nozzles can be_ directed 
against the work at any angle from 
15 to 45 degrees. This adjustment 
can be made while the barrel is being 
rotated. The castings are charged 
and discharged through a door in the 
barrel, which swings toward the in- 


side. The sand blast feeding mechan- 
ism represents a new departure in 
sand blast design: The sand, after 


dropping through the perforations in 
the drum, is delivered into the cas- 
ing at the rear of the barrel and 
passes through screens which retain 
all large particles. The sand then is 
conveyed into small feed boxes at the 
rear of the barrel. From these the 
sand is conveyed by air suction to 
the manifold and again passes through 
the nozzles, thereby effecting a con- 
tinuous feed. The small sand boxes 
at the rear of the barrel are in view 
of the operator and the flow of the 
sand can be watched constantly. If 
the nozzles should become clogged 
at any time, this becomes immediately 
apparent by the reduced flow of the 
sand from the feed boxes, and can be 
quickly corrected. This barrel 
3uffalo, where it was 
connected with a dust-arrester and an 
exhaust, the outlet for which was in 
the exhibition hall. This demonstrat- 
ed that the barrel could be operated 


was 
exhibited at 
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with this dust-handling arrangement 
in any desired location without detri- 
ment to surrounding operations or 
buildings. However, the barrel does 
not require a dust-handling or waste 
system as the dust can be exhausted 
into the shop if desired. 


Liquid Core Binders 

The J. W. Paxson Co., Philadelphia, 
is now manufacturing two liquid core 
binders, known respectively as “Pax- 
oil” and “Ros-core.” The former, it 
is claimed, possesses all the advan- 
tages of rosin and the economies of 
core oils, and in addition, it prevents 
the absorption of moisture. Labora- 
tory tests indicate that “Pax-oil” 
makes only one-third as much visible 
gas as rosin when burnt. 
liquid, 


“Ros-core” 
chemically prepared for 
use as a binder in making large cores. 
It can be used to advantage for cores 


is a 


made of gravel or from sands which 
contain a bond. 
the 


An attractive circular 
merits these 
binders has been issued by the Pax- 


describing of two 
son company. 


Jar-Ramming, Roll-Over and Pat- 
tern-Drawing Molding Machine 


A jar-ramming molding machine, 
built by the Herman Pneumatic Ma- 
Co., lig 


an roll-over 


equipped 
and 


Zelienople, 
independent 


chine 
with 
device, is shown 
in the accompanying illustrations. This 
rolls over the mold and insures 
an absolutely uniform draw of the pat- 
tern. The machine is operated entirely 
by compressed air. In Fig. 1 a flask, 
carried by the roll-over arms, is on the 


pattern - drawing 


device 


table of the jar-ramming machine in 
position for ramming. Tne connecting 
arms that extend from the roll-over 


mechanism engage trunnions on the roll- 
over plate, which rests on the jarring 
machine table. The pattern and flask 
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FIG. 2—ROLLING-OVER 
are secured to the roll-over plate. While 
the jarring operation takes place, the side 
After 
com- 


roll-over arms remain stationary. 


the mold has been jar-rammed, 
pressed air is admitted to the roll-over 
cylinder, which raises the roll-over plate, 
together with the flask, when the lifting 
arms the roll-over The 
action is effected small 
the the 
roll-over plate and the fixed centers of 
the 
somewhat shorter 
the arm, 
parting a rotating movement to the roll- 
over plate, as illustrated in Fig. 2, 
the of 
over 


engage plate. 


roll-over by a 


arm attached to trunnions on 
These 
than the 


thereby im- 


the base of roll-over device. 


centers are 


centers on large 
which 
mold in 
after 


shows progress being 


rolled been rammed. 
This until 


the stop on the roll-over plate trunnion 


having 


rotating action continues 
contacts with the equalizing and leveling 


device on the large roll-over arm, which 

















FIG. ROLL-OVER 


IN 


1—JAR-RAMMING, 
CHINE 


AND 
POSITION FOR RAMMING 


PATTERN-DRAWING 
A MOLD 


MOLDING MaA- 





MOLD AFTER RAMMING 

gradually brings the flask and roll-over 
plate to rest, as illustrated in Fig. 3. 
Air then is admitted to the pattern- 
drawing cylinder, which is independent 
of the roll-over cylinder, the upper 
part being attached to the equalizing 
device used for compensating irregular- 


‘ities in the bottom board. 


The pattern-drawing cylinder is ele- 
vated until it contacts with the flask 
and as soon as the latter has come to 
rest, the clamps are removed. The vi- 
brator, which is attached to the roll- 
over plate, then is set in motion and 
the air is exhausted from the pattern- 


drawing cylinder, permitting the plunger 
illustrated in Fig. 4. 
This effects the drawing of the pattern. 
The roll-over 


to descend, as 
mechanism then is oper- 
ated and the pattern is returned to the 
table of the 
position for making 
illustrated in Fig. 5. 

That the pattern-draw- 
ing independent of the jar- 
ramming molding machine is clearly il- 
lustrated in Fig. 2. The operating parts 
of the roll-over device are provided with 
bronze or babbitted bushings, which are 
adjustable 
protected 


machine in 
another mold, as 


jar-ramming 


roll-over . and 
device is 


for wear. The journals are 
with dust guards. The arms 
consist of vanadium cast steel and forg- 
ings. The roll-over and pattern-drawing 
cylinders are equipped with accurately- 
ground, lap-joint, packing The 
cylinders are cast in one piece. This 
type of construction insures the opera- 


rings. 


tion of these cylinders in accurate align- 
ment with each other, which is an es- 
sential feature in the accurate operation 
of this device. 


The equalizing device consists of steel 
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FIG. 3—THE MOLD ROLLED 


DRAWING THE 


OVER 


beams, supported on one center, thereby 
insuring the adjustment of the bottom 
directions. 


boards in all Semi-elliptical 


springs, as shown in Fig. 3, are utilized 


for locking the equalizing device after 
it is in contact with the bottom board. 


This is accomplished by the  pattern- 
drawing cylinder. 

The 
this illustration, 1s equipped with a table, 


30 x 45 inches, and has a lifting capac- 


jar-ramming machine, shown in 


ity of 5,000 pounds, while the capacity 
of the roll-over device is 4,000 pounds. 
The machine is operated with an auto- 
matic, self-contained control valve at- 
which 
adjusts itself automatically to the vary- 
lift. The 
type and is 


tached to the jarring machine, 
ing loads it is 
the 
entirely enclosed. 


required to 
valve is of differential 


the plant of the 
Cae Dela- 
ware county, Pa., which was recently 


That section of 


Primos Chemical Primos, 


-destroved by fire, has been rebuilt, 


and is now in operation, 





POSITION FOR 


PATTERN 


Orders for French Molding 
Machines 


Ph. Bonvillain & E. Ronceray, Paris, 
France, manufacturers of molding ma- 
chines and other labor-saving molding 
cquipment, recently have received or- 
ders 


from the following French con- 


cerns: Poulard Freres, Saint Paul les 
Dax, two molding machines; Societe 
du Ferro Nickel, Lizy sur Ourcq, one 
double-face molding machine; Fonde- 
& Carrin, Nantes, one 
double-head molding machine; Forges 

sand mills, 
rotary sieve 


rie Vassas 


and Fonderies, two one 
and 
Acieries de 
Nanterre, one hydraulic molding ma- 


chine, 


disintegrator, one 


one molding machine; 
machine, 
equipment, pump and 
Seguin & Co., 
two hydraulic molding machines; Aci- 


one rotary molding 


pattern plate 
accumulator; Lyon, 
eries de Feignies, one rotary molding 
Thirion & Co., Dreux, 
molding machine; 


machine; one 


universal Societe 


des Acieries, de Blanc Misseron, five 
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universal molding machines, one ro- 
tary molding machine, one assembling 
machine and one machine for wheel 
Henry Scellier & Co., Vou- 
jaucourt, four universal molding ma- 
Maquennehen & Imbert, Es- 

one molding machine, air 
compressor, receiver and pattern plate 
equipment; Ferdinand, Lyon, 
molding machine for 
double ramming, pattern plate equip- 
ment, etc.; Establisse- 
ments Albaret, Rantigny, two hydrau- 
lic molding machines, assembling ma- 
chine, pattern plate equipment, accu- 
mulator, etc.; Rousseau & de Pelissac, 


centers; 


chines; 
carbotin, 


Veuve 


one special 


accumulator, 


Argenteuil, pump and accumulator; 
Vedovelli & Priestley, Paris, one 
double-face molding machine; Jules 


Cocard, Lille, two molding machines, 
air compressor and receiver, assem- 
bling machine, etc.; Fonderie Debard, 
Sainte Suzanne, two molding ma- 
one assembling machine and 
pattern plate equipment. 


chines, 


The following orders have been re- 
ceived from Belgium: Acieries de 
Beaume & Merpent, one rotary mold- 
ing machine, one special molding ma- 
chine, one assembling machine and 
pattern plate equipment; Fonderies de 
Tamines, one machine; 
Fonderies de Limbourg, one universal 
molding machine; Societe des Malin- 


oirs & Tibes de Nimp Les Mons, one 


assembling 


double-face molding machine, pattern 
plate equipment, air compressor, etc. 

Orders also have been placed by 
the following concerns in Spain: 


derie 


Fon- 


Molinao, Pasages, two molding 


machines, pattern plate equipment, 
pump, accumulator, etc.; Hijos de Lu- 
ciano Lletjos, Barcelona, one hand 


lever molding machine; Veramendi y 
Vda de Echarri, Pamplona, two mold- 


ing machines; Juan Errazu, Saragosse, 


two molding machines, one assem- 
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bling machine, pattern plate equip- 
ment, pump, accumulator, etc. 

The orders from Italy follow: Poly- 
technic school, Turin, one molding 
machine; Morino, Turin, two molding 
machines, one assembling machine, 
pattern plate equipment, etc.; Com- 
pagnie des Compteurs A Gaz, Milan, 
two molding machines and one as- 
sembling machine; Compagnie des 
Chemins de Fer de La~-Province de 
Buenos Ayres, one molding machine, 
one assembling machine, pump, accu- 
mulator, etc. 

The following orders have been re- 
ceived from Switzerland: Blumer & 
Biedermann, Rorbas Freienstein, one 
molding machine, one assembling ma- 
chine and pattern plate equipment. 

Molding machine equipment re- 
cently has been furnished to the fol- 
lowing German foundries: Hutteen- 
amt Bodenwohr; H. Bovemann Nach- 
fol, Gevelsberg; Hessen Nassauischer 
Huttenverein, Amalienhutte; Zenbach- 
er Berg Huttenwerke, Zenbach; M. 
Hann’s Sons, Rainfeld; F. C. Klein, 
Carlhutte; Meier & Weichelt, Leip- 
zig; Hessen Nassauischer Huttenver- 
ein, Ludwigshutte; Konigl Ray, Hut- 
tenamt, Weiheshammer; Gusswerke 
Act. Ges, Fraukenthal; Rudolf Sack, 
Leipzig; Galsenk Bergwerke, Gelsen- 
kirchen; Solemann & Stalterfoht, Wit- 
ten; Sollongerhutte vorm. Kheuss 
Huttenwerke, Sollingerhutte; Wilh. 
Engstfeld, Heiligenhaus. 


Contracts placed by foundries in 
Austria-Hungary follow: Tenvloff & 
Dietrich, Vienna; W. Speizer, Gop- 


pingen; L. Steinfurt, Konigsbruck, and 
Eppener Ejisenhutt, Eppen. 


Recovering Metal from Foundry 
Refuse 


In foundries, a certain portion of 
the metal is lost continually through 
failure to effect the greatest possi- 
ble recovery from cinder, ashes, 
sand, etc. This is perhaps more 
particularly true in the case of brass 
foundries, but the same _ condition 
prevails to a greater or less extent 
in ifon foundries, where some metal is 


usually contained and lost in the 
cupola drop. The accompanying il- 
lustration shows a system that has 


been devised by the American Con- 
centrator Co., Philadelphia, for the 
recovery of the metal. It is, in 
reality, a simple application of well- 
known opprinciples that have long 
been in use in mills for the mechan- 


ical ‘concentration of metals, such 
as gold, silver, copper, etc., from 
their ores. The particular process 


shown is intended for the reclaiming 
of brass. 


All the material to be treated 
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should be broken small enough to 
teed to the rolls, C, and all the 
coarse chunks of metal should be 
hand-picked from the cinder, after 


which the material is placed in the 
bin shown at A. If the bin is cov- 
ered with a grizzly, the cinders may 
be dumped on the grizzly and brok- 
en with a hammer so that they will 
pass through the bars. In this way 
the coarse metal can be recovered 
and the material prepared for the 
final crushing. A_ gate, B, controls 
the flow of the material from the 
bin to the rolls, and the latter should 
crush the cinder, etc, to %4 inch 
and finer. The product of the rolls 
passes to the elevator, D, which con- 
veys it high enough to discharge 
onto a two-compartment jigging ma- 
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fore, is returned to the elevator for 
retreatment. 

The cinders that flow over into 
the tank, F, can either be  hand- 
shoveled out of the tank, or a slow- 
moving de-watering elevator may be 


erected in it. The latter will re- 
move the cinders in a de-watered 
condition and elevate them high 


enough to be discharged into a bin. 
The overflow water from the tank, 
F, passes to a smaller tank, from 
which it is raised by a centrifugal 
pump and discharged onto the bed 
of the jig, E, for re-use. It will be 
seen from this that only a _ small 
quantity of fresh water is required. 
Various modifications are made to 
suit individual requirements. For in- 
stance, the rolls, C, and the bin, 4, 
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chine, E. This jig is of the stand- 
ard Hartz type, equipped with fast 
motion irons, and is said to make 
a perfect separation between the cin- 
der and the metal. It is operated by 
forcing water in pulsating strokes 
up through the bed of the material 
which rests on the sieve of the jig. 
Because of its great specific gravity, 


the metal sinks to the sieves, and 
the cinders overflow into the tank 
F, together with the jigging water. 


The very fine metal passes through 
the sieve of the first compartment, 
into the lower part of the jig, called 
the hutch. This material, known as 
the hutch product, together with 
the metal removed from the top of 
the sieve of the first compartment, is 
very clean, the second compartment 
being used as a means of insuring 
that the overflow, consisting of the 


cinders and water as described, will 
be free from metal. The product 
of the second compartment, there- 


may be replaced by tumbling bar- 
rels. The elevator, D, could be dis- 
pensed with and _ hand-shoveling 
substituted, although a uniform feed 
is desirable. This equipment has a 
capacity of one ton per hour, and 
includes the following machinery: 
One set of 10 x 16-inch geared 
crushing rolls with steel tires; one 
two-compartment 24 x 36-inch Hartz 
type jig; one 1%-inch centrifugal 
pump and a bucket elevator. 


Wightman & Richards 


Wightman & Richards is the firm 
name of the technical department of 
Jos. A. Richards and staff, general ad- 
vertising agents, Tribune building, 
New York City, and represents the 
association of Jos. A. Richards, Lucius 
I. Wightman and Paul Morse Rich- 
ards. Jos. A. Richards is the head of 
the agency bearing his name, which 
was iounded in 1872. Mr. Wightman 
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is an engineer who for many years 
specialized in the advertising and mar- 


keting of machinery and engineering ° 


products, and Paul Morse Richards 
tas had a wide experience as a pub- 
lisher, sales and advertising manager. 
This firm brings to the field served 
by the technical press the combination 
of agency facilities with specialized 
technical and engineering skill. The 
scope of its service includes the’ di- 
rection and preparation of advertising 
and advertising literature, mailing 
lists, sales campaigns, marketing plans 
and the organizing and systematizing 
of advertising departments. 


New England Foundrymen’s 
Association 


The New England Foundrymen’s 
Association has outlined an interest- 
ing program of papers for the 1912-13 
season. On Nov. 13, E. H. Mumford, 
of the Vulcan Engineering Sales Co., 
New York City, will discuss “Recent 
Phases of Molding Machine Develop- 
ments”. On Dec. 11, “Modern Meth- 
ods of Cleaning Castings” will be 
the subject of a paper to be present- 
ed by a representative of the W. W. 
Sly Mfg. Co., Cleveland. On Feb. 12, 
1913, Fred W. Taylor, of Philadelphia, 
will discuss “Efficiency in the Foun- 
dry”, and on March 12, Dr. Richard 
Moldenke, secretary of the American 
Foundrymen’s Association, Watchung, 
N. J., will address the New England 
society. “The Air Compressor and 
Its Profitable Application in the 
Foundry”, will be the subject of a 
paper to be read by A. F. Murray, 
of the Blake & Knowles Steam Pump 
Co., on April 9. 


Book Review 


The Metallography of Iron and 
Steel, by Albert Sauveur, professor of 
metallurgy and metallography in Har- 
vard university; 388, 7 x 10%-inch 
pages; published by Sauveur & Boyls- 
ton, Cambridge, Mass., and furnished 


by Tue Founpry, Cleveland, for $6.00. 


postpaid. 

The author of this work needs no 
introduction, as he is among the pion- 
eers in metallographic research. This 
book reflects a wonderful grasp of the 
subject, ordinarily abstruse, but which 
is presented in such a way that it can 
ye understood readily by those lack- 
ing in specialized knowledge of this 
science. It is intended for the use of 
those seeking instruction in the met- 
allography of iron and steel and their 
special needs were carefully consid- 


ered in the arrangement of the les- 
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sons. It should likewise prove of 
value as a textbook. 

The work is divided into 24 lessons 
as follows: Apparatus for the metal- 
lographic laboratory; pure metals; 
pure iron; wrought iron; low car- 
bon steel; medium high and high 
carbon steel; impurities in steel; the 
thermo-critical points of iron and steel; 
their occurrences, causes and effects; 
cast iron; mechanical treatment of 
steel; annealing, hardening and tem- 
pering of steel; special steels, their 
constitution; properties, treatment and 
uses of the most important types; 
malleable cast iron; constituents. of 
metallic alloys; equilibrium diagram 
of iron carbon alloys and the phase 
rule. 

The appendix includes definitions of 
the miscroscopic constituents con- 
tained in a report of the committee 
on the nomenclature and microscopic 
constituents of steel and cast iron 
presented at the sixth congress of the 
International Association for Testing 
Materials. 


In addition, the work is profusely 
illustrated. The author sought to ob- 
tain views of the best specimens avail- 
able and used his own or those taken 
in his laboratory, only when no bet- 
ter ones, to his knowledge, had been 
published by others. This is a won- 
derfully well-balanced and exceedingly 
comprehensive treatise of the subject 
of iron and steel metallography. 


Personal 


J. P. Slater, formerly manager of 
the Syracuse, N. Y., plant of the 
Aluminum Castings Co., has been ap- 
pointed superintendent of this com- 
pany’s Niagara plant, at Buffalo. 

Leighton F. Keum, formerly man- 
ager of the Stoever Foundry & Mfg. 
Co., Myersburg, Pa., is now employed 
in the foundry department of the 
American Iron & Steel Mfg. Co., 
Lebanon, Pa. 

Robert Martindale, president of the 
Shirley Radiator & Foundry Co., Shir- 
ley, Ind., has retired and has been 
succeeded by Fred W. Smith, man- 
ager, who has assumed the entire 
management. 

J. B. Bernhard, manager of manu- 
facture of the Pierce, Butler & Pierce 
Mfg. Co., Syracuse, N. Y., has re- 
signed to engage in the manufacture 
of a new type of house-heating boiler, 
patent for which recently was granted. 
Mr. Bernhard is endeavoring to make 
arrangements with a gray iron foun- 
dry to manufacture this boiler. His 
present address is 618 W. Genessee 
street, Syracuse, N. Y. 


November, 1912 


Obituary 


Benjamin Spearman, — president of 
the Bessemer Foundry Co., Grove 
City, Pa., died at his home in that city 
on Oct. 2. Mr. Spearman was born 
at Wheatland, Pa., and was a son of 
the late J. J. Spearman. He was a 
graduate of Wooster university, and 
prior to engaging in the foundry busi- 
ness he was qgssociated with his father 
in the operation of the Spearman stack 
at Sharpsville, Pa. About five years 
ago he became interested in the Bes- 
semer Foundry at Grove City, and 
also was a large stockholder in the 
Metal Products Co., of that place. He 
is survived by his widow and two 
children. 

William Horace Corbin, vice presi- 
dent of the Joseph Dixon Crucible 
Co., Jersey City, N. J., died on Sept. 
25 at his country home at the Hart- 
woof Club, Sullivan county, N. Y. 
Deceased was born July 12, 1851, and 
was educated at Cornell University 
and Columbia College law school. 
After being admitted to the bar he 
practiced law in Jersey City, although 
he made his residence at Elizabeth, 
N. J. As a lawyer, Mr. Corbin was 
one of the leaders at the bar of New 
Jersey, and in addition to his connec- 
tion with the Joseph Dixon Crucible 
Co., he was largely interested in other 
New Jersey corporations. 





New Hot Galvanizing Process 

Prof. Chas. F. Burgess recently has 
been granted a patent on a new hot 
galvanizing process which involves 
the use of an alloy of zinc and iron 
for coating iron or steel. This alloy 
consists of approximately 92 per cent 
of zinc and 8 per cent of iron and 
is prepared in a powdered or gran- 
ulated form. . 


The general sales department of 
the Titanium Alloy Mfg. Co., Niagara 
Falls, N. Y., has been removed from 
Pittsburgh to the plant at Niagara 
Falls. A district office, however, will 
be maintained in the Oliver building, 
Pittsburgh. 


Scully-Jones & Co., 316 Railway 
Exchange building, Chicago, have 
been appointed exclusive _ selling 
agents in Illinois and western In- 
diana of the extensive line of foundry 
labor-saving machinery manufactured 
by the Calumet Foundry Equipment 
Co., Harvey, Ill. In addition, Scully- 
Jones & Co. will represent the Calu- 
met Foundry Equipment Co., togeth- 
er with other agents, in the southern, 
western and southwestern states. 
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PNEUMATIC RAMMERS.—The Chicago 
Pneumatic Tool Co., Chicago, has issued an 


8-page, illustrated bulletin, describing some of 


its pneumatic equipment for foundries. Illus- 
trations show bench rammers, sand rammers, 
sand sifters, pneumatic grinders and casting 


cleaners, geared hoists and compressors. 


JOLT-RAMMING CORE MACHINE.—I» 
a six-page circular issued by the Diamond 
Clamp & Flask Co., Richmond, Ind., a jolt- 
ramming core machine, which can be oper- 
ated by hand, belt power or compressed air, 
is illustrated and described. Other foundry 
equipment shown include a plunger type core 


machine, flasks and slip jackets, adjustable 
flask clamps, core boxes, etc. 
ELECTRIC POWER MACHINERY. — 


“Ampere” is the title of an exceedingly at- 
tractive, 32-page booklet, which the Crocker- 
Wheeler Co., Ampere, N. J., has recently is- 
sued. The htstory and organization of the 
company are traced briefly and _ interesting 
information is given about the personnel of 
the organization, also the plant and_ its 
equipment. The illustrations show various 
buildings comprising the works, including a 
bird’s-eye view and panorama of the plant. 


SAND BLAST MACHINERY.—A 24-page 
catalog, recently issued by the J. W. Paxson 
Co., Philadelphia, describes its line of Paxson- 
Warren sand blast machines. A number of 
illustrations show the following machines: 
Sand blast machine with water trap; hand 
cleaning machine; steel sand and dust box; 
revolving screen; tumbling barrels, etc. The 
Paxson company designs and installs complete 
sand blast plants for any service, and manu- 
factures a complete line of foundry equipment. 


FOUNDRY EQUIPMENT.—Ph. Bonvillain 
& E. Ronceray, Paris, France, recently have 
issued two catalogs illustrating and describing 
their extensive line of foundry equipment. 
This includes cupolas of various types, reser- 
voir ladles, cupola charging machines, brass 
melting furnaces, hoists, blowers, coremaking 
machines, core ovens, emery grinders, tumbling 
mills, electric separators, sand mixing machines 
and foundry supplies. 


MOLDING MACHINES. — Two circulars, 
issued by the Vulcan Engineering Sales Co., 
Chicago, are devoted to descriptions of Mum- 
ford jolt ramming machines and a core bench 
jolt rammer. The plain jolt ramming ma- 
chines are briefly described and many of their 
advantages are pointed out. These machines 
are built in capacities for jolting molds 
weighing from 350 to 39,009 pounds. The 
core bench jolt rammer is designed for mak- 
ing cores and has a table 15 x 20 inches, 
with a lifting capacity at 80 pounds air pres- 
sure of 350 pounds. 

HEAT-TREATING FURNACES. — A bulle- 
tin recently issued by the Rockwell Furnace 
Co., 26 Cortland New York City, de- 
scribes the over-fired heat-treating furnaces 
that the company These fur- 
naces are either oil or gas-fired and can be 
used for hardening, tempering, case-hardening, 
annealing and carbonizing. Several illustra- 
tions are shown, a cross-section of 
a furnace... Among the advantages claimed are 
fuel economy, small floor space and low cost 
of maintenance. 

ROLLER RAMMING MACHINES.—The 
Snead & Co. Iron Works, Jersey City, N. 


street, 


manufactures. 


including 
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J., has issued a 16-page booklet. in which is 
described their new Macdonald roller-ram- 
ming machine. The machine has been de- 


signed to ram long, shallow flasks whose area 
is too great for a squeezer and which are 
too shallow for a jolt machine. ‘The pattern- 
drawing machine is arranged to keep sand 
and dirt out of all bearings. The catalog is 
illustrated with a line cut and five full page 
half-tones, showing the 
rious stages of 


machine in its va- 
operation. 


HOISTS AND CRANES.—Several bulletins 
recently issued by the Vulcan’ Engineering 
Sales Co.. Chicago, are devoted to pneumatic 
hoists, hand power traveling and jib cranes. 
The hoists are made for either vertical or 
horizontal use, and include single-acting, air- 
balanced, air-balanced automatic load _ retain- 
ing, and multiple hoists. The hand power 
traveling cranes include a large variety of 
types, among them being several styles of 
single and double beam cranes, combined 
cranes and air hoists, and combined cranes 
and trolleys. The jib cranes are made with 


single or double tie rods, for stationary or 


portable use, and are under or over braced. 


MANILA ROPE.—The C. W. Hunt Co., 
New York City, has issued a 48-page catalog, 
well-illustrated, describing 


its manila rope for 


transmission and hoisting purposes. A few 
pages are devoted to a brief description of 
the method of manufacturing manila _ rope, 
the illustrations showing manila hemp in va- 
rious stages. A list of technical words, re- 
lating to cordage, is of especial value. The 


subject of transmission rope is 
fully, 


treated rather 
the band, coupling and tension systems 
compared. Explicit 
panied by 


being directions, accom- 


numerous illustrations, are given 
for splicing correctly, and for tying a 


great variety of knots, hitches and bends. 


LIFTING MAGNETS 


rope 


AND MAGNETIC 


SEPARATORS. — The Cutler-Hammer Mfg. 
Co., Milwaukee, recently has issued two new 
bulletins, one describing circular type lifting 
magnets while the other is devoted to mag- 
netic separators. The 48-page lifting magnet 
bulletin contains many illustrations of this 
device employed for a large variety of pur- 
poses. Considerable new data and figures 
are included as well as a table containing 


the particular adaptations of the various sizes 
The 
for use in 
continuously 


from the 18-inch to the 62-inch magnets. 
magnetic separators described are 
plants wherever it is desired to 
remove the magnetic contents 
netic bulk material. 


ELECTRICALLY - DRIVEN 
MACHINES.—An eight-page 
by Henry E. Pridmore, 
to motor-driven 
this 


from non-mag- 

JARRING 
circular, issued 
devoted 
made by 


Chicago, is 
jarring machines 

some interesting 
difficult 


and 
included of 


company illustra- 


tions are work molded on 


this labor-saving device. These include a 1- 
ton crusher casting, the output of which was 
increased from one to four a day on this 
machine, and an ink roller, which is now 
molded in two hours whereas by hand a 
molder and helper made one a day Other 
intricate castings include a_ steel extension 
hub for a_ gasoline tractor, ashpit casting, 
bevel gear and an automobile truck housing. 


A flask raising device, equipped with a draw 
bar pattern, also is illustrated. 


OIL-BURNING CRUCIBLE 


FURNACE.— 
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The Anthony Co., Long Island City, N. Y., 
has recently issued a _  16-page, illustrated 
catalog, describing its crucible furnace, de- 


signed to burn oil. It 
ducing flame is 


is claimed that a re- 
obtained by the 
blast pressure of only 6 ounces. 
claims are almost 


use of a 
Among other 
noiseless operation, small 
shrinkage and rapid action, averaging about 
‘one heat per hour with a No. 80 crucible. A 
two-months test .on 10 furnaces in _ practice 
to have shown the following results: 
Oil consumed per 2.92 
gallons; hour, 1 
41.9; 
pressure at 
pressure at 


is said 

100 pounds 
time of 
average heats per 
No. 80; oil 
45 pounds; air 


melted, 
heats, 1 
crucible, 


average 
minute; size 
of crucibles, burner, 
burner, 5 to 6 
ounces, 


SMOOTH-ON 
Mfg. Co., 
104-page, 


CEMENT.—The Smooth On 
Jersey City, N. Y., has issued a 
illustrated instruction book, a_ por- 
tion of which is devoted to a description and 
field of application of its iron cement. 


This 
is a chemical iron compound, prepared in 
powdered form and is used by mixing with 
water to the consistency of stiff putty. It 


metallizes in a 
of the 


few 
casting to 


hours, becoming a part 
which it is applied, and 
when hard it has the same color and appear- 
ance as cast iron, which makes it valuable 
for smoothing over and filling up blow-holes 
in iron or steel castings. The cement can be 
used to advantage in covering up surface de- 
fects in castings, in which the 
the casting is not affected. 
SKYLIGHTS.—The G. 
port, Conn., 
booklet, 


strength of 


Drouve Co., Bridge- 
recently issued a /78-page 
illustrating and describing its line of 
skylights and other products. These skylights 
are constructed view of effectually 


No putty is necessary in 


has 


with a 
shutting out water. 
holding the 


glass in place, the panes being 
well embedded between felt strips. It is 
stated that abundant strength has been pro- 
vided to meet practically any Condition of 


wind pressure, snow load, weight of men, etc., 
and particular attention 
proper securing of the 


has been paid to the 
skylights. A variety 
of forms are made, including hipped skylight 
with round ventilator, with 
with monitor, 
products 
The 
window 
erator and 


ridge ventilator, 
with fixed 
described in this book- 
Straight-push sash operator; 
operator; worm and gear op- 
Drouve torsion device. 
MOLDING MACHINES. — A 
illustrated, 16-page catalog, issued by the In- 
Molding Machine Co., Chicago, 
is devoted to hand turn-over draw and power 
turn-over power-draft molding Nu- 
illustrations of the draw 
machine are included, 
operations 
rhe 
chines for 


turret or 
Other 
let are: 


louver Ss, 
etc. 


Lovell 


handsomely- 


ternational 


machines. 
merous turn-over 

show 
necessary for 
installation of 


which the va- 
rious making a 


mold. these ma- 


The 


machine employs 


one of 
molding cores also is 
turn-over 


shown, 


power power-draft 


separate cylinders for turning the pattern. 
A large cylinder is used for turning the 
mold over and smaller cylinders are employed 
for drawing the pattern. In this way the 
air consumption is reduced to a minimum. 
Several pamphlets issued by this company 
are devoted to a jar-ramming machine for 
making cores and a combination jar-ramming 
and turn-over draw molding machine. This 
company’s power squeezer also is shown in 
a four-page circular. 
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The Duquesne Foundry Co., Pittsburgh, 
has completed a reinforced concrete pattern 
shop, 52 x 58 feet and 50 feet high, at Cor- 
aopolis, Pa. 

J. R. Carroll, of the Carroll foundry, 
Houghton, Mich., advises that Duluth in- 
vestors have asked members of his company 
to locate a steel casting foundry in Duluth. 
Nothing definite has been done. 


A. P. Deeds and L. E. Lynd have recently 
purchased the property and plant of the Con- 
solidated Casting Co., formerly the W. F. 


Greene Co., Mechanicsville, N.Y. The 
plant will be operated as the Deeds & Lynd 
Mfg. Co. 

The J. T. Handt Tractor Co., recently or- 


ganized at Waterloo, Ia., has purchased the 
old Star foundry commence opera- 
tions The are: President, 
John T. Handt; vice president, C. C. 
secretary, H. J. Wilson. 
Peninsula Steel 
organized to engage in 
steel castings for 
has the 


and will 
soon, officers 


Butter; 


we 
manufacture of 
the 
former Michigan 
Detroit. Re- 
of equipment is 
Geer, of the Grand 


Casting 
the 


The recently 


crucible automobile 
trade, purchased 
Bolt & Nut Works property in 
the 
Harrison 

system, is 


modeling and installation 
in progress. 
‘Lrunk 


The 


Whitman, Mass., poured its first heat 


railway president. 


Edgar V. Hazzard Iron Foundry, 
on Sept. 
20 mold- 


The com- 


23. The plant employs from 15 to 
in full 
plete equipment was furnished by the Nichol- 
son Sand & Supply Co., Providence, R. 
I. E. V. Hazzard, proprietor of the shop, 
was formerly foreman of the foundry operated 
by the Becker-Brainard Milling Machine Co., 
Hyde Park, Mass., and also for several years 
of the Old Colony 
Bridgewater, Mass. 


ers and now is operation. 


Inc., 


was foreman 


East 


Foundry, at 


New Construction 


The Cornice & Roofing Co., Decatur, IIl., 


is enlarging its foundry. 

The Pittsburgh Foundry & Machine Co., 
Salem, O., will erect a new plant. 

The new foundry of the National Brake & 
Electric Co., Milwaukee, Wis., will be 239 x 
241 feet. 

The General Electric Co., Schenectady, N. 
Y., will erect a foundry, 123 x 132 feet, at 
Lynn, Mass. 

The Reading-Bayonne Steel Castings Co., 
Reading, Pa., will erect an addition to its 


plant, 62 x 100 feet. 


The Dominion Coal Co., Ltd., Glace Bay, 
Nova Scotia, is building a new pattern stor 
age, 50 x 70 feet. 

The Saco-Pettee Co., Newton Upper Falls 
Mass., will erect an addition to its foundry, 
100 x 100 feet. 

The Central Foundry Co., Fort Wayne, 
Ind., will erect a 70 187-foot, 1%'%-story 
foundry on West Wayne street. 

The Standard Sanitary Mfg. Co., Louis 
ville, Ky., will erect a two-story brick build 
ing for additional pattern storage 

The Acme Shear Co., Bridgeport, Conn 
has started work on a new foundry on Arec- 
tic street. It will be of brick and steel, 50 
x 119 feet. 

The Iron City Stove & Foundry Co., Bris 
tol, Tenn., is planning to erect a foundry and 





department. Lemuel George is gen- 
eral manager. 
The 


Co., Carleton 


finishing 


Carleton Place & Machine 
the 


The equipment 


Foundry 
Ont., 
foundry. 
not yet been purchased. 


Place, contemplates 


erection of a new 


has 


James B. Clow & Sons Co., Coshocton, O., 
will enlarge their plant to permit making 
4-inch cast iron pipe. The new addition will 


be 190 x 300 feet. 

The Canadian Steel Foundries Co., Welland, 
Ont., plans the erection of a building to in- 
Consider- 


crease its manufacturing facilities. 


able new equipment will be purchased. 

The Link Belt Co., Chicago, will build an 
addition to its foundry, 100 x 450 feet, on 
West Thirty-ninth street, and will install 


considerable new foundry equipment. 

The Turner & Seymour Mfg. Co., Torring- 
Conn., has awarded a contract for the 
construction of a brick addition to its foun- 
on Lawton street. The building will be 
50 x 50 feet. 

The Western Crucible 
Minneapolis, Minn., will 
31,000 
Open-hearth 
near future. 

The Fulton Machine & Vise Co., Lowville, 
N. Y., is receiving bids for the construction 
of a foundry addition to its plant. The new 
building will be 50 x 50 feet, with an exten- 
sion 20 x 30 feet. 

The Fargo Foundry Co. will erect a 50 x 
200-foot, brick, steel and concrete 
foundry, at Geneva, Ill, for the manufacture 
of sad irons. Henry B. Fargo is at the head 
of the company. 

The American Radiator 
new plant at Acipco, 
of Birmingham, Ala. 
x 900 feet and will 
finishing department 
cast iron radiators. 

The Kissel Motor Car Co., 
build an addition to its 
stories, 85 x 121 feet, 
Two new 


ton, 
dry 


Steel Casting Co., 
erect a new plant 
square feet of floor 
installed 


containing about 
space. furnaces will be 


in the 


one story, 


Co. will build a 
within the city limits 
The plant will be. 250 
contain a foundry and 


for the manufacture of 


Hartford, Wis., 

foundry, two 
and of fireproof con- 
core ovens are being 
new power equipment will include 
a 480-horsepower electric generator and an 
compressor. 


will 


struction. 
added and 


80-horsepower air 








Among the Brass Founders 


The Eugene Dietzgen Co., Chicago, IIl. will 
erect a 35 x 50-foot addition to its brass 
foundry. 

The E. F. Cosey brass and aluminum 
foundry has opened a new plant at 559 
Van Buren street, Chicago. 

The Piedmont Brass Works, North Char- 
lotte, N. C., has completed its plant and the 
latter is now in operation. 

The Mueller Mfg. Co., Decatur, Ill, is 
completing plans for a foundry and machine 
shop, to be erected at Sarnia, Ont. 

The Ottawa Brass Works, Holland, Mich., 
has been organized by Max Brown, to manu- 
facture brass castings. 

The Erie Specialty Co., Erie, Pa., will 
build an addition to its aluminum and brass 
foundry. Equipment is now being purchased. 

Baker & Co.; Inc., assayers, smelters and 
refiners of platinum, gold and_ silver, at 
Newark, N. J., are contemplating the erec- 
tion of a large addition to their plant. 


The Western 


Brass & Plating Works, 


San 





changed its name to the 
Mfg. Co., and is adding new 
P. Collins is manager. 


Francisco, has 


Western Brass 


machinery. W. 


The J. W. Buckley Brass Foundry, Dalton, 
Mass., recently added considerable new equip- 
ment,. which was furnished by the Nicholson 


Sand & Supply Co., Inc., Providence, R. I. 


F. J. Carroll and Nicholas Kremer, of San 
Francisco, have formed a partnership to en- 
gage in the manufacture of brass castings. 


The plant will be operated as the San Fran- 
cisco Brass Foundry. 


The Manitowoc Brass Foundry Co., Man- 


itowoc, Wis., has been succeeded by the Wis- 
consin Aluminum Foundry Co., of the same 
place. The new company has a capitaliza- 


tion of $35,000. 

C. F. Roper & Co., Hopedale, Mass., 
recently placed a new brass foundry in op- 
eration, the equipment for which was fur- 
nished by the Nicholson Sand & Supply Co., 


have 


Inc., Providence, R. I. 
The Fairbanks Co., Binghamton, N. Y., 
valve manufacturer, will erect three _ brick 


buildings on its property on Glenwood avenue 
and Main street, to include iron and _ brass 
foundries. 


The Bridgeport Deoxidized Bronze & Met- 
al Co., Bridgeport, Conn., is planning to 
erect a 90 x 178-foot foundry building adjacent 
to its present works. Thirty-two furnaces will 
be installed. 

The Light Mfg. & Foundry Co., Potts- 
town, Pa., manufacturer of aluminum, brass 
and bronze castings, has specifications and 
bids in hand for a new plant, but it has 
not been definitely decided when the plans 


will be carried out. 
The Braddock Brass Foundry, 210 Pierce 
street, Wheeling, W. Va., has changed its 


name to the Braddock-Burns Foundry & Ma- 
chine Co., the latter having been incorporated 
recently for $50,000, by W. J. Braddock, C. 
A., and Joseph Burns. 

The Bridgeport Brass Co., Bridgeport, 
Conn., has commenced work on an addition 
to its plant, to consist of a structure, 50 x 
360 feet, with an ell 20 feet square. The 
company has two plants, including casting 
shops, mills, cutting and plating departments. 
The addition will be one story, of brick and 
steel construction. 

The plant of the United States Brass Co., 
Upper Sandusky, O., will be moved to 
Marysville, O., and the company will be re- 
organized under a new name, with a cap- 
italization of $75.000. A brick factory 
ing, 156 x 50 feet, will be erected. 
company makes plumbers’ brass goods. 

The Lunkenheimer Co., Cincinnati, manu- 
facturer of valves, engineering specialties 
all kinds of brass goods, will increase its 
casting producing capacity by the erection of 
another foundry. The building will cost 
$125,000 and the equipment about $200,000. 
The latter will include a modern sand-con- 
veying four 5-ton, cage control, elec- 
eight l-ton electric cranes; hand 
two cupolas, eight special furnaces, 
core ovens, molding machines, ete. The max- 
imum capacity will be 50 tons of castings 
per The erection of the plant is in 
charge of Bert L. Baldwin, architect, Cin- 
cinnati, and the Hooper-Faiknau Engineering 
Co., New York City. It is planned to have 
the new foundry in operation next spring. 


build- 


The 


and 


system; 
tric cranes; 
cranes, 


day. 





